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TO  ESTABLISH  AN  ENERGY  RESEARCH  AND  DEVELOP- 
MENT ADMINISTRATION  AND  A  NUCLEAR  ENERGY 
COMMISSION 


TUESDAY,   DECEMBER   4,    1973 

U.S.  Senate, 
Subcommittee  on  Reorganization,  Research, 

AND  International  Organizations, 
Committee  on  Government  Operations, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10:05  a.m.,  in  room 
1318,  Dirksen  Senate  Office  Building,  Senator  Abraham  Ribicoff 
(chairman  of  the  subcommittee)  presiding. 

Present:   Senators   Ribicoff,   Jackson,    Nunn,   Javits,    and   Percy. 

Also  Present.  Robert  Wager,  staff  director  and  general  counsel; 
Paul  Hoff,  legislative  counsel;  and  Susan  S.  Geoghegan,  chief  clerk. 

Senator  Ribicoff.  The  committee  will  be  in  order.  A  copy  of  the 
bill,  S.  2744,  without  objection,  will  be  inserted  in  the  record.  [See 
appendix,  p.  273,  for  the  text  of  S.  2744. ^j 

OPENING  STATEMENT  OF  THE  CHAIRMAN 

Senator  Ribicoff.  I  ask  unanimous  consent  that  the  full  statement 
be  placed  in  the  record  as  if  read,  and  I  have  a  very  short  opening 
statement.  These  hearings  begin  on  a  note  of  uncertainty  and  con- 
fusion being  heard  throughout  the  land.  They  begin  at  a  time  when 
the  American  people  want  to  be  assured  that  the  Federal  Government 
can  devise  the  necessary  means  to  deal  with  the  energy  shortage  on 
both  the  near-term  and  the  long-term  basis.  If  thev  are  ever  to  sever 
the  lines  of  dependence  on  foreign  energy  sources  we  must  create  a 
scientific  and  technological  operation  greater  than  this  country  has 
ever  known.  The  natural  resources  are  within  reach  in  this  country. 
What  we  lack  today  are  the  means  to  convert  them  into  power  enough 
to  drive  our  countrj^  efficienth^  and  cleanl}'  into  the  21st  century. 

The  energy  crisis  has  been  coming  for  years  and  yet  we  have  re- 
fused to  diminish  our  addiction  to  foreign  oil.  If  we  are  to  reverse 
this  trend  we  must  mount  a  massive  program  of  technology  to  over- 
come America's  lag.  Toda}^,  less  than  5  percent  of  the  total  Federal 
research  and  development  funding  is  in  the  energ}^  field.  We  must 
develop  new  ways  like  liquefaction  and  gasification  of  coal  to  in- 
crease our  energy  suppl3^  At  the  same  time  we  must  cut  back  on  the 
demand  side  of  the  energy  equation  by  promoting  new  conservation 
techniques. 

Although  much  of  the  new  agency's  work  would  be  done  in  its  own 
laboratories  much  will  also  be  contracted  out  to  private  industry. 

1  Additional  hearings  were  held  on  S.  2744  and  S.  2135  on  February  26  and  27,  and 
March  12  and  13.  Those  hearings  will  be  printed  in  a  separate  volume. 
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This  raises  several  problems  as  well  as  opportunities.  To  what  extent, 
for  example,  wUl  ERDA  be  cast  in  the  role  of  creating  new  industries 
not  just  new  technologies?  Who  will  protect  the  consumer  as  to  the 
price  he  will  have  to  pay  for  the  new  fuels  that  will  make  the  United 
States  energy  self-sufficient?  How  should  ERDA  be  structured  to 
assure  that  it  seeks  out  and  supports  the  garage  type  inventor  as 
well  as  the  multimillion  dollar  corporations?  These  are  some  of  the 
questions  which  these  hearings  seek  to  answer. 

The  energ}^  crisis  is  upon  us  not  as  suddenly  as  many  would  believe 
but  with  an  impact  that  few  can  deny.  Our  purpose  is  to  move  con- 
structively and  fast  in  setting  up  the  research,  development  and  regu- 
latory program  to  make  the  United  States  self-sufficient  in  energy 
and  to  keep  our  economy  strong. 

[Senator  Ribicoff's  prepared  statement  in  full  follows:] 

Prepared  Statement  of  Hon.  Abe  Ribicoff,  U.S.  Senator  from  the  State  of 

Connecticut 

These  hearings  on  S.  2744,  establishing  an  Energy  Research  and  Development 
Administration  (ERDA)  and  a  Nuclear  Energy  Commission  (NEC),  begin  on  a 
note  of  uncertainty  and  confusion  being  heard  throughout  the  Nation. 

They  begin  at  a  time  when  the  American  people  want  to  be  assured  that  the 
Federal  government  can  devise  the  necessary  means  to  deal  with  the  energy 
shortage  on  both  a  near  term  and  a  long  term  basis. 

Several  approaches  are  being  pursued  vigorously  by  Congress  and  the  Adminis- 
tration to  avert  serious  dislocations  of  the  Nation's  economy  and  way  of  life. 

The  Senate  already  has  passed  S.  2589,  the  National  Energy  Emergency  Act, 
introduced  by  Senator  Jackson,  to  provide  the  emergency  powers  needed  to 
assure  that  the  immediate  impact  of  the  energy  shortage  is  fairly  distributed  and 
kept  to  an  absolute  minimum. 

Later  this  week,  this  subcommittee  will  begin  hearings  on  a  bill  introduced  by 
Senator  Jackson,  of  which  I  was  principal  cosponsor,  seeking  to  establish  a  new 
energy  super-agency — a  Federal  Energy  Administration  (FEA) — to  assist  the 
President  in  exercising  these  powers  and  to  provide  the  first  coordinated,  cen- 
tralized approach  to  developing  a  national  energy  strategy. 

This  subcommittee  already  has  held  three  days  of  hearings  on  S.  2135,  a  bill  to 
establish  a  Department  of  Energy  and  Natural  Resources. 

And,  today,  we  begin  hearings  on  a  bill,  which  I  introduced  with  nine  co- 
sponsors,  to  establish  ERDA  as  the  technological  means  to  permit  our  Nation  to 
become  self-sufficient  in  energy  supply. 

If  we  are  ever  to  sever  the  lines  of  dependence  on  foreign  energy  sources,  we 
must  create  a  scientific  and  technological  operation  greater  than  this  country  has 
ever  known.  The  natural  resources  are  already  within  reach.  What  we  lack  today 
are  the  means  to  convert  them  into  power  enough  to  drive  our  countrj^  efficientlj' 
and  cleanly  into  the  21st  century. 

The  current  energy  shortage  has  come  as  a  surprise  to  many  Americans,  but  in 
reality  an  energy  crunch  has  been  coming  for  manj^  years.  Our  country  contains 
only  6  percent  of  the  world's  population,  but  consumes  over  30  percent  of  the 
world's  energy.  Every  day  we  use  17.3  million  barrels  of  j^etroleum  products. 
Nearly  a  third  of  this  total,  6  million  barrels,  is  imported,  with  the  likely  prospect 
of  even  greater  reliance  on  foreign  production  in  the  future. 

If  we  are  to  reverse  this  trend,  we  must  act  immediately  to  tool  up  for  the  job. 
Surely  we  must  correct  the  serious  technological  situation  in  which  we  now  find 
ourselves — namely  one  in  which  less  than  only  5  percent  of  total  Federal  R.  &  D. 
funding  is  in  the  energy  field. 

The  establishment  of  ERDA,  with  a  proposed  R.  &  D.  budget  of  $2  billion-a- 
year,  is  the  remedy  offered  by  this  bill.  Its  mission  would  be  to  develop  tech- 
nologies for  efficiently  using  fossil  and  nuclear  fuels  and  other  energj'-  sources  to 
permit  the  United  States  to  produce  all  the  energy  its  citizens  need  without  having 
to  look  abroad. 

In  my  recent  report  to  the  Government  Operations  Committee,  "Petropolitics 
and  the  American  Energy  Shortage,"  I  stressed  the  importance  of  establishing  a 
national  strategy  of  self-sufficiency — a  strategy  based  on  conservation  as  well  as 


development  and  consumption  of  energy — to  combat  the  use  of  foreign  oil  and 
gas  as  a  political  weapon. 

ERDA's  mission  will  be  to  promote  the  new  technologies  that  will  make  us 
less  and  less  dependent  on  imports  of  foreign  fuels.  Liquefaction  and  gasification 
of  coal,  and  the  development  of  a  safe,  efficient  breeder  reactor,  should  be  high 
on  the  list  of  priorities,  based  on  the  present  availability  of  technological  and 
natural  resources. 

ERDA's  broad  charter  to  develop  research  and  development  relating  to  all 
foreseeable  energy  sources  would  permit  us  also  to  move  forward  in  extracting  oil 
from  shale  and  sands,  harnessing  solar  and  geothermal  energy,  even  the  winds  and 
the  tides.  In  addition  to  increasing  energy  supply,  the  agency  would  research 
and  develop  ways  of  cutting  back  on  the  demand  side  of  the  energy  equation  by 
promoting  new  conservation  techniques.  It  also  would  be  structured  to  build 
environmental  and  safety  factors  into  all  new  energy  technologies. 

The  ERDA  proposal  was  drafted  in  cooperation  with  the  administration.  Its 
concept  is  bold  and  its  mission  laudable  in  terms  of  seeking  to  come  to  grips  with 
our  technological  deficiencies  in  the  energy  field.  But  there  are  several  details 
relating  to  organization  and  authority  in  the  ERDA  bill  which  must  be  discussed 
and  reviewed.  These  hearings  will  air  those  issues  thoroughly  to  assure  that 
ERDA  will  be  designed  to  carry  out  its  mission  effectively,  cooperatively,  and 
with  full  accountability. 

For  example,  the  structural  backbone  of  ERDA  would  be  the  national  labora- 
tories of  the  Atomic  Energy  Commission,  which  would  be  transferred  to  the  new 
agency.  Are  there  sufficient  safeguards  built  into  the  bill  to  assure  that  the  large 
proportion  of  existing  AEC  personnel  and  resources  would  not  dominate  the 
nonnuclear  elements  of  ERDA? 

Would  public  health  and  safety  be  better  served  if  the  regulatory  authority 
remaining  with  the  renamed  Nuclear  Energy  Commission  be  extended  to  fast 
breeder  and  other  nuclear  reactors  operated  exclusively  in  ERDA's  own  in-house 
R.  &  D.  program?  The  present  bill  extends  this  authority  only  to  reactors  involved 
in  ERDA  R.  &  D.  projects  that  are  operated  as  part  of  the  power  generating 
facilities  of  an  electric  utility. 

Although  much  of  ERDA's  work  would  be  done  in  its  own  laboratories,  much 
will  also  be  contracted  out  to  private  industry.  This  raises  several  problems,  as 
well  as  opportunities.  For  example,  what  guidelines  should  be  established  for 
determining  which  R.  &  D.  work  should  be  done  where?  To  what  extent,  for  ex- 
ample, will  ERDA  be  cast  in  the  role  of  creating  new  industries,  not  just  new 
technologies?  To  what  extent  should  the  Federal  Government  protect  these 
industries  from  foreign  competition,  especially  in  the  form  of  price-slashed  oil 
and  gas^  which  would  destroy  the  market  for  costly,  U.S. -developed  synthetic 
fuels.  Who  will  protect  the  consumer  as  to  the  price  he  will  have  to  pay  for  the 
fuels  that  will  make  the  United  States  energy  self-sufficient?  How  should  guidelines 
be  established  for  dividing  the  dollars  between  short  and  long  term  projects; 
between  research  and  demonstration  efforts? 

How  should  ERDA  be  structured  to  assure  that  it  seeks  out  and  supports 
the  garage-type  inventor,  as  well  as  the  multimillion  corporation? 

In  general,  to  what  extent  should  R.  &  D.  guidelines  be  .spelled  out  by  Congress 
in  the  ERDA  bill  and  to  what  extent  should  the  new  agency  be  permitted  the 
flexibility  of  broad  discretionary  power? 

And  finally,  would  ERDA  be  most  effective  in  carrying  out  the  Nation's 
energy  policy  as  an  independent  agencj^,  as  in  the  present  bill,  or  as  a  part  of  the 
Interior  Department  or  a  new  Department  of  Energy  and  Natural  Resources 
(DENR)? 

I  believe  all  of  these  issues  can  be  effectively  raised  and  resolved  in  considering 
the  ERDA  proposal  as  a  separate  bill,  rather  than  in  its  original  form  as  a  part 
of  the  DENR  bill.  It  is  in  the  national  interest  to  proceed  with  ERDA  now  so 
that  no  time  is  lost  in  establishing  our  technological  response  to  the  energy  crisis. 
The  same  holds  true  for  proceeding  with  the  bill  to  establish  the  FEA,  which  also 
is  closely  related  to  the  statutory  plan  for  reorganizing  our  natural  resource  and 
energy  programs,  as  originally  contained  in  S.  2135.  I  shall  make  every  effort  to 
enact  the  ERDA  and  FEA  bills  in  the  closing  weeks  of  this  session. 

The  energy  crisis  is  upon  us,  not  as  suddenly  as  many  would  believe,  but  with 
an  impact  that  few  can  deny.  Our  purpose  is  to  move  constructively  and  fast  in 
setting  up  the  research,  development  and  regulatory  programs  to  make  the 
United  States  self-sufficient  in  energy  and  to  keep  our  economy  strong. 

Senator  Ribicoff.  Senator  Jackson,  who  is  a  member  of  the  sub- 
committee and  also  chairman  of  the  Interior  Committee,  has  a  state- 


ment  and  before  he  makes  it  I  want  to  acknowledge  the  outstanding 
leadership  that  Senator  Jackson  has  shown  over  many  years.  I  don't 
think  there  is  a  man  in  this  Nation  who  has  had  a  better  understanding 
of  what  this  country  was  facing  and  what  must  be  done,  and  I  tip 
my  hat  to  you,  Senator  Jackson,  for  your  outstanding  leadership  in 
this  entire  field. 

OPENING  STATEMENT  OF  SENATOR  JACKSON 

Senator  Jackson.  Thank  you,  Mr.  Chairman.  I  appreciate  your 
kind  remarks  and  I  am  deeply  grateful  to  you  for  the  vigor  and  the 
energy  that  you  are  putting  into  the  various  proposals  relating  to 
the  management  of  the  energy  problem.  I  am  most  grateful  for  that 
leadership. 

Mr.  Chairman,  I  ask  unanimous  consent  that  my  entire  state- 
ment— I  want  to  make  some  comments — be  placed  in  the  record. 

Senator  Ribicoff.  Without  objection,  so  ordered. 

(Senator  Jackson's  prepared  statement  in  full  follows:) 

Prepared  Statement  of  Hon.  Henry  M.  Jackson,  U.S.  Senator  from 

THE  State  of  Washington 

Mr.  Chairman,  S.  2744,  the  measuie  we  are  considering  today,  is  a  companion 
bill  to  a  measure  which  was  prepared  in  the  House  Committee  on  Government 
Operations.  I  understand  that  it  was  developed  in  consultation  with  the  ad- 
ministration. 

I  joined  you  and  other  Members  of  this  Committee  in  introducing  S.  2744  be- 
cause I  agreed  that  it  should  be  before  the  subcommittee  for  study.  I  pointed  out 
at  that  time,  however,  that  I  did  not  fully  agree  with  the  objectives  of  the  bill. 

I  am  very  much  aware  of  the  critical  need  to  put  a  comprehensive  Federal 
research  and  development  program  into  effect  at  the  earliest  possible  time.  Since 
May  of  1971,  I  have  chaired  the  Senate  Fuels  and  Energy  Policy  Study  being 
conducted  under  the  leadership  of  the  Interior  Committee.  In  nearly  every  major 
energy  issue  which  the  study  has  considered,  there  are  at  least  some  research  and 
development  factors. 

One  major  reason  for  our  present  energy  crisis  is  that  the  research  and  develop- 
ment efforts  which  could  have  provided  us  with  the  technological  capabilities 
we  now  need  so  desperately  were  not  undertaken  in  the  past.  Fragmented  manage- 
ment, overall  inadequate  funding,  and  uncoordinated  distribution  of  the  meager 
funds  which  have  been  available  have  all  helped  to  limit  our  energy  alternatives 
today. 

In  the  United  States  we  now  have  for  the  first  time  very  serious  absolute  short- 
ages of  natural  gas  and  petroleum.  In  the  months  ahead  many  regions  of  the  Na- 
tion will  face  critical  shortages  of  heating  fuel,  gasoline,  and  other  petroleum  prod- 
ucts. 

These  shortages  are  the  direct  result  of  the  Nation's  failure  to  anticipate  energy 
problems  and  to  develop  policies  to  deal  with  them.  This  is  especially  true  in 
the  area  of  energy  research  and  development.  We  have  failed  to  move  from  the 
realm  of  theory  into  the  time  of  commercial  demonstration. 

Today  in  the  United  States  adequate  resources  of  domestic  fossil  fuels  and  other 
energy  forms  are  available.  The  basic  scientific  theory  and  some  of  the  laboratory 
studies  necessary  to  convert  the  domestic  fuels  we  have  in  abundance  into  usable 
forms  of  energy  exist.  But  the  technologies  which  would  make  these  domestic 
energy  sources  commercially  useful  within  acceptable  environmental  and  eco- 
nomic limits  have  not  been  developed. 

Until  recently,  neither  industry  nor  Government  has  fully  appreciated  the 
magnitude  of  the  emerging  energy  crisis.  Even  now  that  the  crisis  has  been  recog- 
nized, there  continues  to  be  a  reluctance  to  undertake  the  aggressive  research  effort 
which  is  needed. 

In  March,  I  introduced,  S.  1283,  the  National  Energy  Research  and  Develop- 
ment Policy  Act,  which  would  achieve  the  following  purposes: 

(1)  It  would  greatly  increase  the  level  of  funding  of  nonnuclear  research  and 
development. 


(2)  It  would  provide  Congressionally  stated  objectives — most  importantly  the 
objective  to  have  the  option  of  choosing  energy  self-sufficiency  within  ten  years. 

(3)  It  would  provide  guidelines  for  a  comprehensive  Federal  energy  R&D 
strategy. 

(4)  It  would  provide  authority  to  prepare  proposals  for  large-scale  joint  Federal- 
industry  demonstrations  of  new  energy  technologies  such  as  coal  gasification  and 
production  of  syncrude  from  shale. 

This  program  would  be  conducted  under  an  interim  organizational  arrange- 
ment which  would  not  disrupt  the  ongoing  research  programs  of  existing  agencies 
and  which  would  not  preempt  the  orderly  permanent  reorganization  of  Federal 
energy  agencies. 

Meanwhile,  I  have  supported  a  full-scale  reorganization  of  energj'^  agencies 
which  would  provide  us  with  permanent  arrangements  suitable  to  administer 
national  energy  policies.  I  believe  that  a  Department  of  Energy  and  Natural 
Resources,  which  has  been  proposed  by  the  Administration,  is  fundamental  to  a 
permanent  reorganiztion. 

The  bill  which  we  are  considering  today,  to  create  an  independent  Energy 
R  «fe  D  Administration  (ERDA),  cannot  serve  either  of  the  functions  which  are 
needed. 

It  does  not  contain  the  research  strategy,  objectives,  budget  goals,  and  grants 
of  new  authority  which  are  so  urgently  required  to  get  a  comprehensive  non- 
nuclear  research  program  underway. 

It  does  not  provide  an  adequate  permanent  organization  which  is  appropriately 
related  to  other  Federal  responsibilities  for  energy. 

The  principal  objective  of  S.  2744  is  to  isolate  the  research  function  from  the 
other  aspects  of  energy  policy. 

Therefore,  although  I  agree  that  the  provisions  of  the  new  measure  should  be 
considered,  I  am  reluctant  to  consider  them  in  isolation  from  the  concerns  of 
overall  Federal  energy  organization. 

The  measure  does  not  set  forth  Congressional  guidance  concerning  the  strategy, 
priorities,  and  objectives  for  non-nuclear  energy  research.  The  technologies  which 
should  be  considered,  the  management  approaches  which  are  authorized,  and 
the  budgetary  levels  which  might  be  anticipated  are  all  left  to  the  discretion  of 
the  Executive  Branch. 

I  know  that  the  Congress  has  given  careful  attention  to  these  matters  in 
several  Committees.  I  believe  that  we  will  achieve  an  effective  non-nuclear  energy 
research  effort  more  rapidly  if  the  Congress  provides  some  leadership  in  setting 
objectives  and  priorities  for  the  ta.-5k. 

This  Committee  will  soon  be  considering  the  President's  recent  proposal  for  a 
Federal  Energy  Administration  which  will  have  important  management  functions 
regarding  the  Nation's  energy  systems.  Many  of  the  functions  of  that  organization 
will  have  R&D  aspects — the  development  of  coal  as  a  major  replacement  for 
oil  is  only  one  example.  It  is  not  clear  how  the  ERDA  would  relate  to  the  new 
Administration. 

How  would  ERDA  be  coordinated  with  the  extensive  continuing  energy  func- 
tions of  the  Department  of  the  Interior,  or  of  the  Department  of  Energy  and 
Natural  Resources  if  one  were  later  established? 

Other  provisions  of  the  measure  also  require  detailed  examination.  A  new 
Nuclear  Energy  Commission  would  be  created  by  the  bill  to  undertake  the  licensing 
and  regulatory  functions  currently  performed  by  the  AEC.  The  relationship  of 
the  new  Commission  to  the  nuclear  experimental  work  which  will  be  done  by 
ERDA  is  an  important  consideration. 

One  of  the  most  significant  deterrents  to  public  acceptance  of  nuclear  energy 
has  been  criticism  of  the  Energy  Commission  as  both  developer  and  regulator  of 
the  nuclear  energy  industry. 

This  bill  would  establish  an  independent  Nuclear  Energy  Commission  to  carry 
out  the  regulatory  functions,  and  I  believe  that  this  can  be  an  important  improve- 
ment in  the  management  of  nuclear  energy.  For  the  new  Commission  to  be  success- 
ful, however,  it  must  have  a  carefully  designed  mandate,  adequate  technical 
support,  and,  above  all,  the  confidence  of  the  public.  I  am  not  sure  that  S.  2744 
provides  the  mandate  and  the  support,  and  I  do  not  think  hurried  enactment  of 
the  measure  will  encourage  public  confidence. 

The  relationship  of  the  military  program  of  the  AEC  to  the  other  duties  of 
ERDA  also  raises  valid  questions.  The  military  program  is  very  large  in  terms  of 
funds,  personnel,  and  activities.  It  will  require  a  great  deal  of  the  attention  of  the 
Administrator  of  ERDA,  and  it  will  contribute  to  a  nuclear  emphasis  in  the 
agency. 


6 

There  are  no  easy  answers  to  the  management  of  the  military  program,  but  the 
problem  must  be  given  detailed  attention. 

Perhaps  the  most  important  shortcoming  of  S.  2744  is  its  preoccupation  with 
the  nuclear  side  of  the  proposed  ERDA.  The  bill  includes  quite  detailed  provisions 
for  the  orderly  transfer  of  AEC  functions  to  the  new  agency.  In  dealing  with  the 
non-nuclear  responsibilities  of  the  agency — the  area  in  which  existing  authority 
and  poUcy  is  most  inadequate — the  bill  is  cursory  at  best. 

I  raise  these  issues  to  indicate  the  complexity  of  the  task  before  the  Committee. 
I  believe  that  we  can  resolve  them,  but  we  must  face  them  and  resolve  them 
rather  than  ignore  them. 

Permanent  Federal  organizations  usually  have  long  lives.  They  should  be 
carefuUy  designed  for  the  long  term,  not  hastily  established  in  the  name  of  ex- 
pediency. I  hope  that  this  Committee  will  continue  to  work  toward  early  comple- 
tion of  a  permanent  energy  reorganization  package,  but  I  urge  the  Committee 
to  be  thorough  and  careful  in  its  work. 

I  intend  to  assist  with  that  work  in  every  way  I  can. 

Senator  Jackson.  I  would  like  to  make  a  few  comments  just  to 
summarize  my  prepared  statement.  I  have  a  committee  meeting 
that  I  have  to  Chair,  plus  a  speech  on  the  floor  in  the  next  hour,  so 
I  regret  that  I  will  not  be  able  to  stay  longer  but  I  will  be  back  to 
work  with  you  in  connection  with  these  hearings. 

Mr.  Chairman,  I  have  supported  a  full-scale  reorganization  of 
energy  agencies  which  would  provide  us  with  permanent  arrange- 
ments suitable  to  administer  national  energy  policies.  I  believe  that 
establishment  of  a  new  Department  of  Energy  and  Natural  Resources, 
which  has  been  proposed  by  the  administration,  is  fundamental  to  a 
permanent  reorganization,  and  I  have  introduced  legislation  along 
with  the  chairman  to  provide  for  that. 

The  bill  which  we  are  considering  today  to  create  an  independent 
energy  E.  &  D.  Administration,  ERDA,  cannot  serve  either  of  the 
functions  which  are  needed.  It  does  not  contain  the  research  strategy, 
objectives,  budget  goals  and  grants  of  new  authority  which  are  so 
urgently  required  to  get  a  comprehensive  nonnuclear  research  program 
underway.  It  does  not  provide  an  adequate  permanent  organization 
which  is  appropriately  related  to  other  Federal  responsibilities  for 
energy. 

The  principal  objective  of  S.  2744  is  to  isolate  the  research  function 
from  other  aspects  of  energy  policy. 

Although  I  agree  that  provisions  of  the  new  measure  should  be 
considered,  I  am  reluctant  to  consider  them  in  isolation  from  the 
concerns  of  overall  energy  organization. 

CONGRESSIONAL    LEADERSHIP 

The  measure  does  not  set  forth  congressional  guidance  concerning 
the  strategy,  priorities,  and  objectives  for  nonnuclear  energy  research. 
The  technologies  which  should  be  considered,  the  management 
approaches  which  are  authorized,  and  the  budgetary  levels  which 
might  be  anticipated  are  all  left  to  the  discretion  of  the  executive 
branch. 

I  know  that  the  Congress  has  given  careful  attention  to  these 
matters  in  several  committees.  I  believe  that  we  will  achieve  an 
effective  nonnuclear  energy  research  effort  more  rapidly  if  the  Congress 
provides  some  leadership  in  setting  objectives  and  priorities  for  the 
task. 


FEDERAL    ENERGY    ADMINISTRATION 

This  committee  wall  soon  be  considering  the  President's  recent 
proposal  for  a  Federal  Energy  Administration,  which,  by  the  way, 
the  chairman  and  myself  mil  be  introducing  this  afternoon  at  1 
o'clock. 

Senator  Ribicoff.  May  I  add.  Senator  Jackson,  we  will  interrupt 
these  hearings  and  start  on  the  FEA  organization  on  Thursday. 

Senator  Jackson.  And  as  you  know,  the  FEA  will  have  impor- 
tant management  functions  regarding  the  Nation's  energy  systems. 
Many  of  the  functions  of  that  organization  will  have  R.  &  D.  aspects — 
the  development  of  coal  as  a  major  replacement  for  oil  is  only  one 
example.  It  is  not  clear  how  the  ERDA  w'ould  relate  to  the  new 
administration. 

Moreover,  it  is  not  clear  how  ERDA  w^ould  be  coordinated  with  the 
extensive  continuing  energy  functions  of  the  Department  of  the  In- 
terior or  of  the  Department  of  Energ}^  and  Natural  Resources,  if  one 
is  later  established. 

NUCLEAR    ENERGY    COMMISSION 

Other  provisions  of  the  measure  also  require  detailed  examination. 
A  new  Nuclear  Energy  Commission  would  be  created  by  the  bill  to 
undertake  the  licensing  and  regulatory  functions  currently  per- 
formed by  the  AEC.  The  relationship  of  the  new  Commission  to 
the  nuclear  energy  research  work  which  will  be  done  by  ERDA  is  an 
important  consideration. 

One  of  the  most  significant  deterrents  to  public  acceptance  of  nu- 
clear energ}^  has  been  criticism  of  the  Atomic  Energy  Commission  as 
both  developer  and  regulator  of  the  nuclear  energy  industry. 

This  bill  would  establish  an  independent  Nuclear  Energy  Commis- 
sion to  carr}^  out  the  regulatory  function.  And  I  believe  this  can  be 
an  important  improvement  in  the  management  of  nuclear  energy. 

For  the  new  Commission  to  succeed,  however,  it  must  have  a 
careful  designed  mandate,  adequate  technical  support  and,  above  all, 
the  confidence  of  the  public.  I  am  not  sure  that  S.  2744  provides  the 
mandate  and  the  support,  and  I  do  not  think  hurried  enactment  of 
the  measure  will  encourage  public  confidence. 

The  relationship  of  the  military  program  of  the  AEC  to  other 
duties  of  ERDA  also  raises  valid  questions.  The  military  program  is 
very  large  in  terms  of  funds,  personnel  and  activities.  It  will  require 
a  great  deal  of  the  attention  of  the  Administrator  of  ERDA  and  it 
will  contribute  to  a  nuclear  emphasis  in  the  agency. 

There  are  no  easy  answers  to  the  management  of  the  military 
program,  but  the  problem  must  be  given  detailed  attention. 

DEFECT    OF    S.    2744 

Perhaps  the  most  important  shortcoming  of  S.  2744  is  its  preoccupa- 
tion with  the  nuclear  side  of  the  proposed  ERDA.  The  bill  includes 
quite  detailed  provisions  for  the  orderly  transfer  of  AEC  functions  to 
the  new  agency.  In  dealing  with  the  nonnuclear  responsibilities  of  the 
agency — the  area  in  which  existing  authority  and  policy  is  most 
inadequate — the  bill  is  cursory  at  best. 
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Mr.  Chairman,  I  raise  these  issues  to  indicate  the  complexity  of  the 
task  before  the  committee.  I  believe  we  can  resolve  them,  but  we  must 
face  them  and  resolve  them  rather  than  ignore  them. 

Permanent  Federal  organizations  usually  have  long  lives.  They 
would  be,  they  should  be  carefully  designed  for  the  long  term,  not 
hastily  established  in  the  name  of  expediency.  I  hope  that  this  com- 
mittee will  continue  to  work  toward  early  completion  of  a  permanent 
energy  reorganization  package  but  urge  the  committee  to  be  thorough 
and  careful  in  its  work. 

I  want  to  assure  the  chairman,  and  I  know  that  he  is  going  to  be 
thorough  and  careful,  of  my  full  support  in  an  effort  to  bring  out  the 
best  possible  legislation. 

Senator  Ribicoff.  Thank  you,  vSenator  Jackson. 

May  I  make  a  comment  to  you.  Senator  Jackson,  and  to  you, 
Mr.  Ash.  I,  too,  believe  we  are  setting  up  an  agency  that  will  be  with 
us  for  many,  many  years,  and  it  is  important  to  make  sure  that  this 
agency  is  properly  structured.  At  the  same  time,  I  personally  am  con- 
vinced that  we  must  move  fast.  There  are  differences  of  opinion,  as 
indicated  by  the  statement  of  Senator  Jackson,  who  is  expert  in  this 
field,  and  frankly,  you  are  going  to  have  to  deal  with  Senator  Jackson 
for  many,  many  more  years  as  chairman  of  the  Interior  Committee 
that  will  have  substantive  jurisdiction  of  what  we  do,  it  would  be 
my  hope,  Mr.  Ash,  that  your  staff.  Senator  Jackson's  staff,  and  the 
staff  of  this  committee  can  work  hard  and  long  and  continuously  to 
the  end  that  we  can  resolve  basic  differences.  This  is  no  time  for 
petty  quarreling.  This  is  no  time  for  pride  of  authorship,  but  this  is 
time  for  constructive  cooperation  between  the  executive  and  legis- 
lative branches.  I  am  willing  to  devote  my  time  and  energy  to  this 
end  and,  I  am  sure  Senator  Jackson  and  his  staff'  and  you  and  your 
staff  feel  likewise,  Mr.  Ash. 

Senator  Javits,  do  you  have  an  opening  statement. 

OPENING  STATEMENT  OP  SENATOR  JAVITS 

Senator  Javits.  Mr.  Chairman,  I  am  pleased  to  participate  in  the 
opening  of  these  important  hearings  as  we  consider  the  deepening 
energy  crisis  and  the  serious  effects  it  can  have  upon  our  Nation's 
welfare. 

While  we  must  and  will  take  prompt  short  term  action  designed  to 
meet  immediate  problems,  there  is  no  doubt  that  a  substantial  new 
effort  to  make  the  United  States,  as  far  as  practicable,  self-sufficient  in 
adequate  energy  supplies  must  now  be  undertaken.  An  energy  re- 
search and  development  program  must  bring  together  all  of  the 
nonmilitary  energy  research  activities  of  the  Federal  Government 
such  as  those  in  the  AEC,  NASA,  the  Department  of  the  Interior 
and  the  National  Science  Foundation. 

During  the  last  10  years,  U.S.  demand  for  petroleum  has  expanded 
to  the  extraordinary  sum  of  over  17  million  barrels  a  day — and  this 
amounts  to  only  half  of  our  total  energy  needs.  Of  every  10  barrels 
of  petroleum,  about  half  is  used  for  transportation  purposes;  and 
nearly  four  of  these  five  barrels  are  consumed  by  highway  vehicles. 
Homeowners.,  electric  utilities  and  industry  use  the  other  half  of 
our  petroleum  resources. 

Consumption  has  continued  to  grow  and  shortage^  and  higher  prices 
of  natural  gas  or  low-sulfur  coal,  accelerated  by  air-pollution  control 


laws,  has  forced  users  to  substitute  residual  fuel  and  distillate  fuels, 
both  of  which  are  derived  from  crude  oil.  Even  without  the  Middle 
East  crisis,  we  would  have  experienced  by  now  a  shortage  of  at  the 
very  least  500,000  barrels  per  day  or  3  percent  of  consumption,  due 
to  expanding  demands  in  the  United  States.  But  mth  the  uncer- 
tainties deriving  from  the  Middle  East  oil  embargo,  it  is  currently 
estimated  that  we  face  a  shortage  of  2  to  3  million  barrels  per  day, 
or  between  12  percent  and  18  percent  of  our  daily  requirement.  It 
is  impossible  to  tell  how  long  the  shortage  brought  about  by  the  Arab 
States  will  last.  Regardless  of  this  factor,  we  must  begin  to  develop 
the  potential  to  meet  our  own  energy  needs  without  major — in  the 
United  States  it  is  part  decisive  now — dependence  on  foreign  sources. 

We  must  now  put  together  the  organization,  the  fundmg,  and  the 
brampower  to  accomplish  this.  New  sources  of  energy  in  such  areas 
as  coal,  oil  shale,  solar,  geothermal,  nuclear  fusion,  and  others  must 
be  developed.  ERDA  and  NEC  must  also  examine  ways  to  improve 
the  efficiency  of  existing  power  sources  designed  and  used  in  homes, 
office  buildings,  automobiles,  and  in  our  industrial  processess.  Im- 
proving this  efficiency  and  reducing  the  amount  of  energy  now  used 
in  every  sector  of  our  economy  must  be  long-term  objectives  of  a 
better  energy  policy.  Getting  on  top  of  our  energy  crisis  will  take  an 
extraordinary  commitment  at  the  Federal  level.  Developing  new 
resources  will  have  to  be  done  b}^  integrating  these  policies  with  those 
which  relate  to  the  preservation  of  our  environment. 

Expansion  of  energy  supply  is  a  long-range  undertaking,  and  there 
are  substantial  uncertainties  as  to  where  our  R.  &  D.  effort  may  lead 
us.  Nevertheless  the  creation  of  these  new  organizational  structures 
of  ERDA  and  NEC  will  provide  the  necessary  first  step  in  developing 
more  rational  policy  in  the  energy  area. 

Senator  Ribicoff.  Senator  Percy. 

OPENING  STATEMENT  OP  SENATOR  PERCY 

Senator  Percy.  Mr.  Chairman,  this  week  we  will  be  conducting 
back-to-back  hearings  on  two  extremely  important  bills.  In  so  doing, 
the  subcommittee  is  being  responsive  to  the  President's  urgent  request 
for  immediate  organizational  action  to  help  deal  with  the  very  seroius 
energy  situation  confronting  our  Nation. 

Although  our  hearings  on  these  two  bills  are  being  held  in  the  same 
week,  I  think  it  is  important  that  the  two  proposals  remain  separate 
and  distinct.  Each  should  be  considered  in  its  own  context  and  judged 
on  its  own  merits. 

ERDA-NEC 

The  first  bill  to  be  considered  this  week  is  S.  2744,  which  would 
establish  an  Energy  Research  and  Development  Administration, 
ERDA,  and  a  Nuclear  Energy  Administration,  NEC.  ERDA's 
mission  would  be  to  develop  technologies  for  efficiently  using  fossil, 
nuclear,  and  advanced  energy  sources,  such  as  solar,  geothermal,  oil 
shale,  and  hydrogen,  in  a  manner  consistent  with  sound  environ- 
mental and  safety  practices.  The  NEC  would  continue  the  regulatory 
mission  of  the  present  AEC,  to  insure  the  protection  of  the  public  and 
the  environment  against  the  potential  hazards  inherent  in  the  use 
of  nuclear  materials. 
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As  we  examine  the  ERDA  proposal,  it  is  important  to  bear  in 
mind  that  another  energy  R.  &  D.  bill,  S.  1283,  has  already  been 
reported  by  the  Committee  on  Interior  and  Insular  Affairs.  S.  1283 
is  expected  to  pass  the  Senate  within  the  next  2  weeks.  We  should 
carefully  consider  the  ERDA  proposal  in  the  context  of  S.  1283  to 
determine  how  the  two  bills  complement  or  conflict  with  one  another. 

Also  as  we  consider  ERDA,  we  should  carefully  examine  the  re- 
lationships between  nuclear  and  fossil  fuel  research,  between  military 
and  civilian  nuclear  applications,  between  energy  needs  and  environ- 
mental protection,  between  energy  requirements,  and  the  protection 
of  human  health  and  safety.  These  are  all  important  relationships. 
Energy  research,  as  important  as  it  is  in  today's  world  of  shortages, 
must  not  become  so  paramount  that  it  endangers  human  life  or  habitat. 

These  hearings  should  also  focus  on  the  relationships  between 
ERDA  and  the  other  energy  agencies,  existing  and  proposed.  We 
began  this  year  determined  to  reduce  and  consolidate  the  scattered 
elements  of  energy-related  functions  throughout  the  Government. 
We  have  succeeded  onlv  in  proliferating  them  further.  We  now  have 
ERDA,  NEC,  DENR,'EPO,  FEA,  AEC,  NSF,  FPC,  EPA,  Interior, 
Treasury,  Commerce,  and  0MB,  all  involved  in  energy  policy,  and 
I  have  probably  left  out  quite  a  few. 

The  second  major  bill  we  will  be  considering  this  week  is  the  ad- 
ministration's proposal  for  a  Federal  Energy  Administration,  FEA. 
The  FEA  would  be  an  independent  executive  Agency  responsible 
for  carrying  out  operational  functions  in  the  immediate  energy 
emergency. 

During  the  2-year  life  of  the  FEA,  the  Administrator  would  be 
the  President's  adviser  on  all  aspects  of  energy  policies,  both  foreign 
and  domestic,  including  the  production,  conservation,  allocation, 
and  control  of  fuels.  This  would  be  an  exceptionally  powerful  position. 
If  the  FEA  bill  is  enacted,  the  President's  nominee  for  Administrator 
should  be  examined  with  great  care  before  being  confirmed  by  the 
Senate. 

I  regret  that  this  new  Agency  must  be  established  on  such  an 
emergency  basis.  It  deserves  much  more  careful  consideration.  Its 
decisions  will  touch  the  lives  of  every  American.  I  consider  this  an 
interim  measure,  which  should  be  followed  as  quickly  as  possible  by 
a  comprehensive,  thoroughly  considered  bill  which  will  integrate  it 
with  our  natural  resources  agencies  into  a  broader  new  Department 
of  Energy  and  Natural  Resources. 

I  regret  also  that  the  FEA  is  already  being  created  by  Executive 
order,  based  on  the  thinnest  legal  underpinnings.  These  hearings 
should  clearly  establish  whether  a  new  agency  is  truly  necessary  to 
perform  the  energy  emergency  fuctions  and  whether  there  is  any 
statutory  basis  for  creating  the  Agency  by  Executive  order  in  advance 
of  the  legislation. 

In  any  case,  the  urgency  of  the  fuel  shortage  situation  requires 
that  the  Congress  act  promptly  to  resolve  these  questions.  If  the 
Federal  Energy  Administration's  to  be  created,  it  should  be  given 
a  sound  statutory  footing  and  clearly  defined  authorities.  Transfers 
of  functions  from  other  agencies  should  be  accomplished  in  accordance 
with  well-established  traditions  of  congressional  oversight.  Finally, 
FEA  should  be  regarded  only  as  a  temporary  step,  so  that  we  do  not 
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lose  sight  of  the  need  for  broader  reform  and  consolidation  through 
DENR. 

Thank  you,  Mr.  Chairman. 

Senator  Ribicoff.  Mr.  Ash,  please  proceed. 

TESTIMONY  OF  ROY  L.  ASH,  DIRECTOR,  OFFICE  OF  MANAGEMENT 
AND  BUDGET;  DR.  DIXY  LEE  RAY,  CHAIRMAN,  ATOMIC  ENERGY 
COMMISSION;  W.  0.  DOUB,  COMMISSIONER,  AEC;  JOHN  SAWHILL, 
ASSOCIATE  DIRECTOR,  0MB;  FRANK  ZARB,  ASSISTANT  DIRECTOR, 
OMB;  AND  CHARLES  BINGMAN,  DEPUTY  ASSISTANT  DIRECTOR, 
0MB 

Mr.  Ash.  Thank  you,  Mr.  Chairman.  I  have  a  prepared  statement 
which  I  will  submit  for  the  record  and  merely  provide  some  summary 
comments.  First,  I  would  like  to  introduce  the  panel  that  you  have 
before  you  to  answer  any  questions  that  the  committee  may  have. 

Chairman  Dixy  Lee  Ray  at  my  right,  and  Mr.  Doub,  a  member  of 
the  Atomic  Energy  Commission  on  her  right. 

On  my  left,  John  Sawhill,  Associate  Director  of  OMB,  and  to  his 
left  Frank  Zarb,  Assistant  Director  of  OMB. 

We  certainly  appreciate  the  attention  and  priority  being  given  by 
yourself,  Mr.  Chairman,  Senator  Jackson,  and  this  committee  to  the 
matters  of  energy.  The}'  are  very  important  at  this  time  and  the 
administration  is  also  giving  first  attention  to  dealing  with  the  present 
energy  problems. 

We  have  been,  as  you  know,  working  closely  with  j^ourself,  Senator 
Jackson,  and  respective  staffs,  and  do  hope  that  out  of  this  will  corne 
something  that  will  deal  with  the  urgent  problems  that  we  have  in 
front  of  us. 

Today,  as  we  focus  on  S.  2744,  we  believe  that  we  must  particularly 
view  this  as  urgent  action  even  though  it  deals  with  our  energy 
requirements  for  longer  term  rather  than  immediate  term  action.  You 
have  indicated  your  desire  to  take  up  the  Federal  Energy  Adminis- 
tration legislation  here  on  Thursday  and,  of  course,  that  deals  with 
more  immediate  problems,  and  we  appreciate  that  as  well. 

ERDA-NEC    PROPOSALS 

The  basic  rationale  behind  the  ERDA-NEC  reorganization  proposals 
is,  as  we  see  it,  first,  to  develop  our  energy  technologies  and  develop 
them  at  a  sound  but  fast  rate.  To  do  this,  as  you  know,  the  President 
has  proposed  a  $10  billion  5-year  research  and  development  program 
specifically  to  deal  with  our  energy  requirements.  Then,  of  course, 
if  we  are  going  to  move  with  this  amount  of  concentrated  eifort  and 
attention  we  must  organize  clearly  and  precisely  to  get  this  job  done. 

We  all  know  that  the  Manhattan  and  the  Apollo  projects  didn't 
just  happen.  They  themselves  were  planned  for  and  the  organizational 
structure  was  worked  through  carefully  and  put  into  place,  so  we  could 
get  on  with  those  tasks. 

It  is  essential  that  we  organize  now,  not  later.  We  need  our  structure 
in  place  first.  Technological  breakthroughs  require  years  of  lead  time, 
they  require  careful  preparation  and  to  achieve  the  goal  of  self-suffi- 
ciency by  1980  we  must  take  major  steps  starting  now. 
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ERDA   PROPOSAL 


The  ERDA  proposal  does  contemplate  the  transfer  of  a  number  of 
functions  into  the  Energy  Research  and  Development  Administration 
but  those  transfers  are  only  the  beginning,  only  the  base.  On  top  of 
that  we  must  augment  the  capabilities  that  will  be  transferred  into 
ERDA  by  new  ones  that  will  be  authorized  by  the  bill  and,  particu- 
larly, ones  that  will  enable  us  to  get  at  nonnuclear  energy  resources. 
This,  of  course,  is  a  key  part  of  the  proposal  for  ERDA. 

REGULATORY   FUNCTIONS 

The  Nuclear  Energy  Commission  will  then  take  over  the  regulatory 
functions  now  carried  out  by  the  AEC  and  will  also  have  an  increas- 
ingly important  job  to  do  as  we  bring  more  and  more  nuclear  plants 
on  line  and  encounter  a  greater  need  to  make  sure  that  the  public 
interest  is  fully  protected  by  the  functions  that  will  be  performed 
Avithin  the  Nuclear  Energy  Commission. 

So  I  think,  in  summary,  I  would  say  that  now  is  the  time  to  make 
sure  that  we  organize  the  Federal  resources  in  the  best  possible  manner 
to  solve  our  energy  technology  problems  and  to  get  at  them  immedi- 
ately, with  concentrated  effort  and  attention  so  that  we  can  truly 
achieve  the  goals  that  all  of  us  want  for  this  Nation. 

We  realize  that  much  work  lies  ahead  and  we  will  work  very  carefully 
with  you  and  your  committee  to  make  sure  we  contribute  all  we  can 
to  the  matter  of  the  bill  now  before  you  and  throughout  its  full  delib- 
erate consideration.  Thank  you,  Mr.  Chairman. 

[Mr.  Ash's  statement  in  full  follows:] 

Prepared  Statement  of  Roy  L.  Ash,   Director,   Office  of  Management 

AND  Budget 

Mr.  Chairman  and  members  of  the  Committee: 

I  am  pleased  to  appear  before  the  Committee  today  to  present  the  Administra- 
tion's views  on  S.  2744,  a  bill  that  would  create  a  new  Energy  Research  and 
Development  Administration  (ERDA)  and  an  independent  Nuclear  Energy 
Commission  (NEC). 

As  you  know,  Mr.  Chairman,  the  President  is  taking  several  bold  organizational 
steps  aimed  at  dealing  with  the  current  energj'  shortage  and  at  achieving  energy 
self-sufficiency  in  the  years  ahead.  First,  as  part  of  his  program  to  help  the  Nation 
through  the  present  crisis,  he  is  taking  immediate  steps  to  establish  by  adminis- 
trative action  a  new  Federal  Energy  Administration  which  will  provide  an 
emergency  capability  for  allocating  and  conserving  existing  fuel  supplies  on  a 
national  basis.  At  the  same  time,  we  are  working  closely  with  this  Committee 
and  other  members  of  Congress  to  provide  a  legislative  basis  for  this  new  agency. 

Secondly,  as  part  of  his  program  for  avoiding  such  crises  in  the  future,  the 
President  has  proposed  the  creation  of  the  Energy  Research  and  Development 
Administration  to  manage  a  greatly  expanded  and  accelerated  energj^  RAD  effort. 
On  November  7,  1973,  the  President  urged  that  Congress  give  priority  attention 
to  ERDA  so  as  to  enact  that  agency  during  this  session  of  the  93d  Congress. 

On  behalf  of  the  President,  I  want  to  express  appreciation  for  the  swift  and 
expert  manner  in  which  you  have  responded  to  his  request  for  priority  attention 
to  ERDA.  The  result  of  these  endeavors  is  a  bill  that  represent  a  sound  and 
much-needed  reorganization  and  which  this  Administration  vigorously  supports. 

Before  discussing  ERDA  and  NEC  in  detail,  we  should  note  that  S.  2744  is 
based  on  an  earlier  Presidential  proposal,  transmitted  on  June  29,  1973,  and 
subsequently  introduced  as  S.  2135,  a  bill  which  this  Committee  has  worked  on 
diligently.  In  addition  to  establishing  ERDA  and  NEC,  S.  2135  would  have  also 
created  a  Cabinet-level  Department  of  Energy  and  Natural  Resources  (DENR) 
designed  to  bring  together  related  programs  now  scattered  in  five  departments 
and  two  agencies.  As  such,  S.  2135  represented  a  comprehensive  approach  to 
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dealing  with  problems  facing  the  Nation  in  the  critical  energy  and  natural  re- 
sources areas. 

It  became  evident,  however,  that  the  comprehensive  nature  of  the  proposal 
was  leading  to  prolonged  consideration  in  both  the  House  and  the  Senate — a 
prospect  worthy  of  the  bill's  importance  but  unacceptable  because  of  the  urgency 
of  its  energy  elements.  For  that  reason,  the  President  requested  that  ERDA 
and  the  closely  aUied  NEC  be  acted  on  separately  from  DENR  and  ahead  of 
any  other  organizational  initiatives.  We  wish  to  emphasize,  however,  that  the 
need  for  DENR  has  not  diminished,  and  that  DENR  continues  to  be  strongly 
supported  by  this  Administration.  Therefore,  we  urge  that  legislation  creating 
this  soundly  conceived  department  be  enacted  as  soon  as  possible  in  the  second 
session  of  the  93d  Congress. 

Let  us  now  turn  to  the  current  business  at  hand — the  creation  of  a  strong 
energy  R.  &  D.  agency  and  how  it  will  meet  the  national  need  for  an  expanded 
and  upgraded  R.  &  D.  capability  to  achieve  energy  self-sufficiency;  and,  an 
independent  nuclear  energy  regulatory  commission  to  carry  out  the  licensing  and 
other  regulatory  functions  now  vested  in  the  AEC. 

THE  ENERGY  RESEARCH  AND  DEVELOPMENT  ADMINISTRATION 

Mr.  Chairman,  the  current  energy  emergency  is  due  primarily  to  the  sudden 
curtailment  of  oil  from  the  Mideast.  It  serves,  however,  as  a  painful  reminder  that 
the  Nation  has  passed  the  point  at  which  our  energy  needs  can  be  met  from 
reliable  and  readily  available  supplies,  and  that  continuation  of  past  trends 
toward  growing  dependence  on  other  nations  for  energy  supplies  is  unacceptable. 

For  that  reason,  the  President  has  set  a  national  goal  for  the  end  of  the  decade 
of  developing  the  potential  to  meet  our  own  energy  needs  without  depending 
on  foreign  sources.  This  endeavor,  aptly  called  "Project  Independence,"  looks 
beyond  the  immediate  energy  emergency  and  focuses  on  the  underlying  problem 
of  expanding  and  improving  our  domestic  sources  of  energy  while  striving  to 
achieve  more  realistic  levels  of  energy  demand.  Essential  to  reaching  this  goal 
will  be  the  achievement  of  significant  advances  in  the  state  of  our  energy  tech- 
nology so  that  the  Nation's  abundant  energy  resources  can  be  tapped  to  produce 
an  adequate  supply  of  clean  energy  at  reasonable  costs.  The  problem  is  not  a 
lack  of  basic  energy  resources,  for  we  have  half  the  world's  coal,  huge  resources 
of  oil  shale,  vast  amounts  of  oil,  including  resources  in  the  continental  shelf, 
and  some  of  the  finest  technical  and  scientific  minds  on  earth.  The  problem  is 
"getting  at"  those  resources  in  ways  that  are  economically  competitive  and 
environmentally  acceptable.  At  the  same  time,  better  techniques  must  be  de- 
veloped to  reduce  the  amount  of  energy  presently  consumed  by  our  automobiles, 
homes,  power  plants,  office  buildings,  and  industrial  processes.  In  short,  we 
must  advance  the  state  of  our  energy  technology.  Accordinglj^,  the  President 
has  proposed: 

(1)  A  five-year,  $10  billion  Federal  program  to  accelerate  and  expand  the 
national  research  and  development  efforts  leading  to  new  and  improved  energy 
technology;  and 

(2)  An  independent  Energy  Research  and  Development  Administration  to 
provide  unified  leadership  and  strong  direction  for  managing  this  massive  energy 
R&D  program. 

The  five-j^ear,  $10  billion  R&D  program  will  provide  the  necessary  funds  for 
exploring  and  developing  many  promising  sources  of  energy  in  such  areas  as  coal, 
oil  shale,  solar,  geothermal,  nuclear  breeders,  nuclear  fusion,  and  others.  The 
program  will  also  strive  to  develop  ways  of  improving  the  efficiency  of  automotive 
power  systems,  heating  and  cooling  systems,  and  other  energy  consuming  mech- 
anisms. The  specifics  of  this  program  are  now  being  developed  and  proposals 
for  Fiscal  Year  1975  will  soon  be  presented  to  the  Congress. 

More  than  money,  however,  is  needed  to  achieve  prompt  and  productive  results. 
Absolutely  essential  are  unified  direction,  concentration  of  technical  and  scientific 
skills,  and  a  strong  management  framework  for  carrying  out  this  large-scale 
R&D  effort  on  a  priority  basis.  In  short,  we  must  bring  together  into  a  new  agency 
the  Federal  resources  and  skills  now  scattered  among  several  agencies  and  organize 
them  in  the  best  possible  manner  to  assure  vigorous  pursuit  of  our  energy  goals. 
Toward  that  end,  ERDA  will  be  created  by  bringing  together  important  energy 
programs  now  operating  in  the  Atomic  Energy  Commission,  Department  of  the 
Interior,  Environmental  Protection  Agency,  and  the  National  Science  Foundation. 
These  resources  will  then  be  supplemented  as  the  agency  accelerates  and  expands 
its  activities  to  fulfill  its  broad-based  energy  R&D  mandate. 

28-963  O — 74 2 
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From  AEC  will  come  such  programs  as: 

(1)  Nuclear  power  reactor  development, 

(2)  Controlled  thermonuclear  research, 

(3)  Non-nuclear  R&D, 

(4)  Nuclear  materials  production, 

(5)  Physical,  biomedical  and  environmental  research, 

(6)  National  security  programs, 

(7)  Other  non-regulatory  activities. 

From  the  Department  of  the  Interior  will  come  the: 

(1)  Office  of  Coal  Research, 

(2)  Energy  research  centers  and  the  synthane  pilot  plant  of  the  Bureau  of 
Mines, 

(3)  Underground  electrical  power  tansmission  R&D. 
From  the  Environmental  Protection  Agency: 

(1)  Development  of  stationary  source  emissions  technology  for  fossil  fuels, 

(2)  Development  of  alternative  automotive  power  systems. 

And,  from  the  National  Science  Foundation:  Solar  and  geothermal  energy 
development. 

When  these  programs  were  first  established,  they  were  appropriately  located  in 
their  present  agencies.  Now,  however,  with  the  creation  of  ERDA  as  a  compre- 
hensive energy  R&D  agency,  these  energy  R&D  programs  clearly  should  be 
brought  together  in  ERDA  where  they  will  operate  under  unified  leadership, 
benefit  from  the  concentration  of  ERDA's  scientific  and  technical  capabilities, 
and  serve  as  the  base  for  swift  expansion  of  Federal  R&D  efforts  into  all  promising 
energy  technologies. 

On  the  basis  of  these  transfers,  ERDA  will  have  a  gross  outlay  level  of  approxi- 
mately $3  billion  with  a  complement  of  about  6,700  government  personnel  in  FY 
1974.  Also  transferred  would  be  about  85,000  contractor  personnel  who  operate 
the  AEC's  extensive  and  sophisticated  research  and  production  facilities  valued 
at  about  $9  billion.  Later,  as  the  full  extent  of  the  expanded  R&D  program  is 
reached,  ERDA  is  expected  to  increase  in  size  substantially. 

ERDA's  greatest  single  asset  will  be  the  scientific  and  technical  personnel  of  the 
AEC,  Interior,  and  other  agencies  who  will  accompany  their  functions  to  the  new 
agency.  Their  proven  technological  skills,  resourcefulness,  and  experience — com- 
bined in  the  same  agency  under  integrated  policy  and  direction — will  enable 
ERDA  to  begin  accomplishing  its  mission  swiftly  and  effectively. 

If  ERDA  is  to  put  these  impressive  resources  to  prompt  and  productive  use,  it 
must  have  the  best  organizational  and  management  framework  we  can  devise. 
We  propose  that  ERDA  be  headed  by  a  single  Administrator  and  Deputy  Ad- 
ministrator, both  appointed  by  the  President  and  confirmed  by  the  Senate.  These 
officials  would  be  supported  by  a  strong  management  team  consisting  of  five 
Assistant  Administrators,  a  General  Counsel,  and  several  additional  officers. 

The  five  Assistant  Administrators  would  also  be  appointed  by  the  President 
and  confirmed  by  the  Senate.  They  will  be  responsible  for  line  program  manage- 
ment and  will  provide  strong  leadership  and  clear-cut  accountability  for  achieve- 
ment of  assigned  objectives  in  the  following  areas : 

(1)  Fossil  Energy  Development, 

(2)  Nuclear  Energy  Development, 

(3)  Research  and  Advanced  Energy  Systems, 

(4)  Environment,  Safety  and  Conservation, 

(5)  National  Security. 

Additional  management  flexibility  and  strength  would  be  afforded  by  a  pool  of 
not  more  than  seven  management  positions  at  Executive  Level  V.  ERDA's  Ad- 
ministrator will  appoint  career  officials  to  these  positions  and  assign  responsi- 
bilities in  such  areas  as  heads  of  major  staff  offices  or  as  deputy  assistant 
administrators. 

The  Assistant  Administrator  for  Fossil  Energy  Development  would  be  re- 
sponsible for  projects  such  as  coal  liquefaction,  coal  gasification,  gas  and  oil 
systems,  and  advanced  research  on  combustion  systems  and  mining  technology. 
ERDA  will  place  significant  new  emphasis  on  development  of  energy  from  fossil 
fuels,  since  that  area  offers  particular  promise  for  near-term  relief  for  the  energy 
short(3jSfG 

The  Assistant  Administrator  for  Nuclear  Energy  Development  will  assure 
continued  emphasis  on  nuclear  R&D  and  production  activities  such  as  fission 
reactors,  nuclear  breeders,  controlled  thermonuclear  research,  naval  reactors, 
space  nuclear  systems,  reactor  safety  research,  and  uranium  enrichment. 

The  Assistant  Administrator  for  Research  and  Advanced  Energy  Systems 
would  be  responsible  for  research  in  the  physical  sciences,  the  development  of 
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geothermal  and  solar  energy  systems,  various  energy  conservation  techniques 
such  as  automotive  power  systems,  energy  transmission  and  storage  capacities 
and  other  advanced  energy  systems  such  as  magnetohydrodynamics. 

The  Assistant  Administrator  for  Environment,  Safety,  and  Conservation  would 
carry  out  critically  important  programs  of  biomedical  and  environmental  research ; 
improvements  in  radiological  waste  management  and  transportation;  energy- 
efficient  systems  research;  and  ERDA-wide  safety  oversight.  These  activities  will 
be  closely  coordinated  with  those  of  the  fossil,  nuclear,  and  advanced  energy 
areas,  which  will  also  have  responsibilities  for  safety,  environmental,  and  con- 
servation matters  as  an  integral  part  of  developing  their  respective  energy  source 
technologies. 

The  Assistant  Administrator  for  National  Security  would  be  responsible  for 
ERDA's  national  security  programs  including  nuclear  weapons  development, 
testing  and  production;  international  security  affairs;  and  the  production  of 
reactor  materials  such  as  plutonium  and  tritium.  These  functions  will  be  carried 
out  by  ERDA  under  the  same  conditions  of  security  and  in  essentially  the  same 
manner  as  is  now  the  case  in  the  AEC. 

A  fundamental  management  concept  of  the  ERDA  approach  is  to  provide 
flexibility  for  utilizing  a  variety  of  technical  and  management  capabilities,  such 
as  industrial  contractors,  government  operated  laboratories,  private  research 
institutions,  and  universities.  In  this  manner,  ERDA's  managers  will  have 
adequate  freedom  of  action  for  getting  the  job  done  without  building  up  excessive 
physical  plant  or  government  staff.  This  approach  also  develops  a  close  working 
relationship  with  industry  which  will  later  help  ensure  a  smooth  and  speedy 
transition  of  developed  technology  to  broad  commercial  application.  ■^ 

The  bill  also  contains  a  number  of  administrative  provisions  which  are  necessary 
for  enabling  the  Administrator  to  manage  the  agency  effectively  and  with  a 
reasonable  degree  of  flexibility.  The  basic  structure  of  ERDA  is  designed  to  meet 
current  needs  as  now  perceived.  Undoubtedly,  adjustments  will  be  needed  as 
R.  &  D.  problems  change  and  as  ERDA  gains  experience. 

THE  NUCLEAR  ENERGY  COMMISSION 

The  Nuclear  Energy  Commission  will  carry  on  the  AEC's  present  licensing  and 
other  regulatory  activities.  The  change  in  the  Commission's  title  from  "Atomic" 
to  "Nuclear"  will  more  accurately  describe  the  technical  matters  of  concern  to  the 
Commission. 

After  more  than  two  decades  of  Federal  nurturing,  the  nuclear  power  industry 
is  reaching  maturity.  Currently,  the  37  nuclear  power  plants  licensed  for  operation 
constitute  about  5%  of  the  electrical  capacity  of  this  Nation.  By  1980,  nuclear 
power  plants  are  forecast  to  be  providing  about  20%  of  our  total  electric  power 
capacity.  By  1990,  it  is  expected  that  nuclear  power  will  be  over  40%  of  the 
electrical  capacity,  and  by  the  year  2000,  as  much  as  60%.  Moreover,  the  sup- 
porting nuclear  fuel  cycle  activities,  such  as  waste  disposal,  will  expand  and 
accelerate  to  keep  pace  with  this  growth.  Medical  and  industrial  uses  of  radio- 
isotopes are  increasing  as  well.  All  of  these  activities  must  be  controlled  by  licensing 
and  other  regulatory  procedures  to  insure  the  public  safety. 

The  proposed  Nuclear  Energy  Commission  will  provide  the  full-scale  inde- 
pendent regulatory  commission  that  is  warranted  and  required  for  the  adequate 
regulation  of  the  rapidly  growing  nuclear  industry.  And,  in  view  of  the  increasing 
impact  of  nuclear  regulatory  decisions  on  the  energy  supply  and  environmental 
quality  of  the  Nation,  it  is  more  important  than  ever  to  separate  nuclear  develop- 
ment from  nuclear  regulation  activities  and  thereby  remove  even  the  appearance 
of  a  conflict  in  the  AEC's  regulatory  decisions. 

The  Nuclear  Energy  Commission  will  assume  the  AEC's  present  licensing  and 
related  regulatory  responsibilities  for  assuring  that  the  civilian  uses  of  nuclear 
materials  are  consistent  with  public  health  and  safety,  environmental  protection, 
and  the  antitrust  laws.  These  functions  encompass  standards,  setting,  technical 
safety  reviews,  environmental  evaluations,  public  proceedings,  licensing,  inspec- 
tions and  enforcement,  and  materials  safeguards — all  of  which  have  broad 
impact  on  the  public  as  well  as  the  regulated  industries. 

Under  the  President's  proposal,  AEC's  five-member  commission  form  of  or- 
ganization would  be  retained  for  the  NEC  as  the  best  means  of  assuring  con- 
tinued fair  and  impartial  regulation  of  commercial  nuclear  power.  In  addition 
to  the  five-member  commission  itself,  NEC  will  include  AEC's  present  regulatory 
staff,  offices  and  other  resources  that  perform  licensing,  regulatory  and  related 
safety  and  environmental  activities. 

Spared  the  burdensome  demands  of  a  large,  complex  energy  R&D  and  produc- 
tion operation,   NEC's  commissioners  and  officers  will  be  able  to  concentrate 
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exclusively  on  regulatory  tasks.  A  five-member  commission  with  the  sole  function 
of  regulating  nuclear  energy  will  also  upgrade  and  help  expedite  the  NEC's 
regulatory  processes. 

The  Atomic  Energy  Commission's  transition  to  an  exclusively  regulatory 
agency  will  be  vastly  simplified  by  the  evolutionary  steps  which  have  already 
been  taken  over  the  past  decade  to  organize  its  regulatory  functions  into  a  sepa- 
rate, integrated  operation  under  a  Director  of  Regulation.  As  a  result,  the  NEC 
can  be  brought  into  existence  with  a  minimum  of  change  and  disruption. 

Functions  to  be  performed  in  NEC  include  those  now  administered  by  the 
Director  of  Regulation,  the  General  Counsel's  staff  for  Regulation,  the  Adivsory 
Committee  on  Reactor  Safeguards  and  the  licensing  and  appeal  boards.  The 
Nuclear  Energy  Commission  will  also  have  overall  planning,  funding,  and 
evaluation  authority  over  the  $51  million  Light  Water  Reactor  Safety  Program. 
In  the  areas  of  biomedical  and  environmental  research  and  waste  management 
and  transportation,  it  is  expected  that  NEC  will  be  provided  additional  funding 
(up  to  $5-$10  million  in  NEC's  first  budget)  to  undertake  research  for  insuring 
the  protection  of  public  health  and  safety. 

Resources  now  associated  with  the  AEC's  licensing  and  regulatory  functions 
include  approximately  $98  million  in  1974  Budget  outlays  and  about  1,550  full- 
time  permanent  employees.  In  support  of  these  functions,  additional  resources 
needed  to  create  and  maintain  a  high  level  of  technical  competence  in  NEC  will 
be  sought  as  soon  as  possible. 

The  line  organization  proposed  for  NEC  would  be  comprised  of  four  direc- 
torates reporting  to  an  Executive  Director  of  Operations.  Each  directorate 
would  be  responsible  for  a  major  regulatory  function  as  follows: 

(1)  Standards  setting  for  nuclear  reactors 

(2)  Licensing  of  nuclear  facilities  and  materials 

(3)  Inspection  of  nuclear  facilities  and  activities  and  enforcement  of  NEC's 
regulations 

(4)  Confirmatory  assessment  research  on  safety,  safeguards,  and  environ- 
mental concerns. 

The  Directorates  of  Standards,  Licensing,  and  Inspection  and  Enforcement 
(now  Directorate  of  Regulatorj'^  Operations)  currently  exist  in  the  AEC  and 
will  be  transferred  intact  to  NEC.  The  new  Directorate  of  Confirmatory  Assess- 
ment will  provide  NEC  with  an  independent  capability  for  developing  and  ana- 
lyzing technical  information  related  to  reactor  safety,  safeguards,  and  environ- 
mental protection — a  capability  essential  for  assuring  effective  and  objective 
decision-making. 

In  addition,  NEC  will  have  the  authority  and  resources  to  have  regulatorj'^  re- 
lated research  completed  where  it  is  deemed  necessary  by  the  Commission  in 
determining  the  adequacy  of  safety  factors  related  to  nuclear  reactor  design  and 
operation. 

In  order  to  insure  the  safety  of  future  nuclear  power  plant  technologies,  NEC 
will  license  ERDA's  nuclear  reactor  demonstration  facilities  involving  electric 
power  generation  components  and  thus  require  the  same  rigid  regulations  and 
procedures  for  ERDA  as  are  currently  established  for  commercial  nuclear  reactor 
power  plants.  In  addition,  NEC  would  license  new  storage  facilities  for  high 
level  radioactive  waste  resulting  from  processing  and  utilization  of  nuclear 
materials. 

Mr.  Chairman,  in  conclusion,  I  must  stress  again  that  big  energy  problems  lie 
ahead  of  us  and  we  must  organize  our  Federal  resources  in  the  best  manner 
possible  to  maximize  our  ability  to  solve  these  problems  swiftly.  ERDA  will 
bring  to  the  accelerating  and  expanding  energy  R&D  program  the  concentration 
of  skills  and  resources,  balanced  R&D  approach,  and  strong  management  struc- 
ture that  are  essential  to  the  successful  conduct  of  an  undertaking  of  this  size 
and  complexity. 

At  the  same  time,  NEC  will  carry  out  the  AEC's  crucially  important  regulatory 
responsibility  in  a  framework  free  of  nuclear  development  responsibilities  and  with 
leadership  able  to  focus  exclusively  on  regulating  the  growing  nuclear  industry. 

We  believe  these  agencies  are  vitally  needed  and  we  pledge  every  assistance  in 
working  with  this  Committee  and  its  able  staff  to  create  ERDA  and  NEC  without 
delay. 

Nuclear  Energy  Commission 

The  separation  of  regulatory  functions  from  the  research,  development  and 
production  activities  of  the  present  Atomic  Energy  Commission  is  another  step 
in  the  evolution  of  the  Federal  Government's  involvement  in  nuclear  energy.  The 
five  member  AEC  Commission,  including  its  staff  offices  and  Licensing  Boards 
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plus  the  three  regulatory  Directorates  under  the  Director  of  Regulation  \vi\\  form 
the  nucleus  of  the  renamed  Nuclear  Energy  Commission  (NEC).  NEC  will  be 
an  independent  regulatory  commission  responsible  for  licensing  the  civilian  use  of 
nuclear  power  and  materials. 

BACKGROUND 

Significant  Federal  involvement  in  nuclear  energy  began  with  the  formation 
of  the  Manhattan  Engineer  District  in  1942,  and  AEC  was  established  in  1946. 
The  first  commercial  uses  of  nuclear  materials  were  authorized  by  the  Atomic 
Energy  Act  of  1954,  at  which  time  the  AEC  established  a  comprehensive  system 
of  licensing.  As  the  role  of  the  AEC  expanded  from  research  and  development 
into  regulation  of  the  use  of  nuclear  production  and  utilization  facilities,  the  need 
for  a  separate  regulator  staff  was  evident.  In  1961,  a  new  Director  of  Regulation 
was  established  reporting  directly  to  the  Commission. 

The  nuclear  power  industry  has  matured  rapidly  since  this  organizational  change 
and  the  growth  is  continuing  with  the  number  of  licenses  issued  for  nuclear 
reactors  currently  doubling  every  two  or  three  years.  By  1980,  20-30%  of  electrical 
energy  will  be  generated  by  nuclear  reactors. 

Maturity  of  the  nuclear  power  industry  requires  a  full-fledged  regulatory  agency 
free  of  development  responsibilities  in  order  to  handle  this  ever-increasing  work- 
load in  an  impartial  manner  to  assure  the  public  health  and  safety. 

ORGANIZATIONAL  CONCEPT 

NEC's  mission  will  be  to  insure  the  protection  of  the  public  and  the  environ- 
ment from  potential  health  and  safety  hazards  inherent  in  the  use  of  nuclear 
materials. 

The  five  member  Commission  will  continue  to  carry  out,  but  on  a  full-time 
basis,  the  regulatory  functions  of  the  present  AEC  which  include: 

(1)  Policy  setting  and  assessment, 

(2)  Oversight  of  regulatory  operations, 

(3)  Adjudication  of  licensing  and  related  cases, 

(4)  Resource  allocation. 

The  Chairman  (Executive  Level  II)  and  four  commissioners  (Executive  Level 
III)  will  be  appointed  by  the  President  and  confirmed  by  the  Senate. 

Regulatory  responsibilities  of  the  NEC  encompass  the  licensing  of  all  nuclear 
utilization  and  production  facilities  .for  industrial  or  commercial  purposes  in- 
cluding the  transportation,  disposal,  import  or  export  of  these  materials.  Licenses 
are  issued  for  such  diverse  uses  as  nuclear  power  generating  plants,  chemical  sep- 
aration plants,  nuclear  research  facilities,  and  radioisotopes  used  in  medical 
therapy. 

The  Commission  will  be  supported  by  NEC  staff  resources  which  will  include: 

(1)  A  General  Counsel  to  provide  legal  advice  and  assistance. 

(2)  A  Controller  to  manage  financial  program. 

(3)  A  Secretary  and  Public  Affairs  Officer  to  assist  in  the  conduct  of  Commis- 
sion business. 

(4)  A  Policy  Analysis  Office  to  conduct  broad  policy  planning  analysis  and  as- 
sessment and  operational  planning  and  control  functions. 

In  addition,  the  Commission  will  continue  to  be  assisted  by  the  licensing  and 
advisory  boards  of  the  AEC,  which  will  continue  to  report  to  the  Commission. 
These  include: 

1  Atomic  Safety  and  Licensing  Board — to  conduct  public  hearings  and  issue 
decisions  of  licensing. 

2  Atomic  Safety  and  Licensing  Appeals  Board — to  conduct  reviews  of  initial 
decisions  and  perform  other  appellate  functions. 

3  Advisory  Committee  on  Reactor  Safeguards — to  review  and  advise  the 
Commission  on  safety  standards  and  facility  license  applications. 

The  line  organization  proposed  by  the  Administration  for  NEC  would  be 
comprised  of  four  directorates  reporting  to  an  Executive  Director  of  Operations 
(Executive  Level  V)  who  will  be  appointed  by  the  Commission.  He  would  have 
responsibilities  for  direction  and  coordination  of  major  program  elements  as 
delegated  by  the  Commission  with  each  Directorate  responsible  for  a  major 
regulatory  function  as  follows:  (refer  to  the  attached  NEC  organization  chart). 

(1)  Standards  setting  for  nuclear  reactors. 

(2)  Licensing  of  nuclear  facilities  and  materials. 

(3)  Inspection  of  nuclear  facilities  and  activities  and  enforcement  of  NEC's 
regulations. 
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(4)  Confirmatory  assessment  research  on  safety,  safeguards,  and  environ- 
mental concerns. 

The  Directorates  of  Standards,  Licensing,  and  Inspection  and  Enforcement 
(now  Directorate  of  Regulatory  Operations)  currently  exist  under  the  AEC's 
Director  of  Regulation  and  will  be  left  intact  in  NEC.  The  new  Directorate  of 
Confirmatory  Assessment  will  provide  NEC  with  an  independent  capability  for 
developing  and  analyzing  technical  information  related  to  reactor  safety,  safe- 
guards, and  environmental  protection  that  is  required  to  assure  effectiveness  and 
objectivity  in  its  standards,  licensing,  inspection  and  enforcement  activities. 
Under  NEC  direction,  such  technical  information  and  analytical  methods  will 
be  developed  in  an  organizational  medium  free  of  developmental  bias.  These 
independent  data  would  be  in  confirmation  of,  and  thus  in  addition  to,  data 
supplied  by  the  proponents  of  the  systems  for  which  licenses  are  sought  or  other 
regulatory  action  requested.  In  addition,  this  Directorate  will  provide  the  Com- 
mission the  capability  to  identify  alternative  technological  approaches  leading 
to  improved  reactor  safety,  safeguards,  and  environmental  protection. 

The  basic  structure  outlined  above  for  the  organization  of  NEC  is  designed  to 
meet  current  needs  as  we  now  perceive  them.  It  is  possible  that  adjustments 
in  the  structure  will  be  needed  as  the  number  and  complexity  of  regulated  ac- 
tivities and  facilities  increase  and  as  we  gain  experience  with  the  organization. 
The  legislation  provides  flexibility  to  permit  future  changes  when  the  need  for 
them  becomes  clear. 

In  order  to  maintain  a  high  level  of  competence  of  the  regulatory  staff  and  to 
provide  the  broadest  possible  range  of  technical  information,  NEC  will  have  the 
statutory  authority  to  provide  budgetary  support  for  related  research  in  reactor 
safety,  and  the  biomedical  and  environmental  sciences,  or  it  may  contract  for  such 
research  from  independent  sources. 

LIGHT   WATER    REACTOR    SAFETY    CONCERNS 

Critics  of  AEC  have  raised  questions  whether  there  has  been  adequate  protection 
of  public  health  and  safety  of  the  Light  Water  Reactor  now  in  commercial  use. 
The  AEC  has  undertaken  extensive  safety  research  of  the  Light  Water  Reactor 
at  facilities  in  Idaho.  The  $51  million  capital  program  is  principally  centered 
around  the  Loss  of  Fluid  Test  Facility  (LOFT)  and  Power  Burst  Facility  (PBF). 

To  insure  that  this  priority  safety  research  program  adequately  responds  to 
known  safety  problems,  NEC  will  have  overall  planning,  funding,  and  evaluation 
authority  of  the  Light  Water  Reactor  Safety  Program.  ERDA  will  continue  to 
perform  the  day-to-day  management  of  the  program  on  a  reimbursable  basis. 

In  addition,  in  the  areas  of  biomedical  and  environmental  research  and  waste 
management  and  transportation,  it  is  expected  that  NEC  will  be  provided  addi- 
tional funding  (up  to  $5-10  million  in  NEC's  first  budget)  to  initiate  such  research 
in  these  general  areas  as  required  to  insure  the  necessary  resources  for  the  protec- 
tion of  public  health  and  safety. 

NEC  and  the  Advisory  Committee  on  Reactor  Safeguards  will  continue  the 
AEC's  present  regulatory  practice  of  conducting  safety  reviews  of  ERDA  nuclear 
activities  and  facilities  at  the  request  of  the  ERDA  Administrator  and  will  par- 
ticipate in  the  review  required  by  the  National  Environmental  Protection  Act  of 
ERDA's  environmental  impact  statements  on  nuclear  programs. 

REGULATORY  AUTHORITIES  ON  NEW  GENERATIONS  OF  NUCLEAR  REACTORS 

In  order  to  insure  the  safety  of  future  ERDA  developed  nuclear  reactor  power 
generating  plant  technologies,  NEC  will  license  these  demonstration  facilities. 
This  will  include  the  full  provisions  of  Sec.  103  and  Sec.  182  of  the  AEC  Act  of 
1954  and  means  that  ERDA  will  be  required  to  meet  the  same  rigid  licensing 
regulations  and  procedures  currently  established  for  commercial  nuclear  reactor 
power  plants  before  construction  of  a  demonstration  plant.  As  an  example,  the 
Liquid  Metal  Fast  Breeder  Reactor  demonstration  plant,  which  involves  an 
electric  power  system  component,  will  be  required  to  obtain  a  NEC  permit  prior 
to  construction.  In  addition,  NEC  would  license  high  level  radioactive  waste 
storage  facilities. 

To  summarize,  the  Nuclear  Energy  Commission  is  designed  to  insure  the 
safety  of  nuclear  power  plants  and  related  facilities,  to  eliminate  the  potential  for 
regulatory  and  developmental  conflicts,  to  eliminate  the  risk  of  subordinating 
regulatory  to  developmental  functions,  to  maximize  regulatory  objectivity  and 
impartiality,  to  increase  public  confidence,  to  permit  the  Commissioners  to  con- 
centrate exclusively  on  regulatory  issues,  and  to  become  the  fully  independent 
regulatory  agency  which  the  rapidly  maturing  nuclear  industry  requires. 
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The  Energy  Research  and  Development  Agency 

A  massive  federally  sponsored  R&D  effort  has  been  proposed  by  the  President, 
providing  for  the  expenditure  of  $10  billion  over  the  next  five  years,  in  order  to 
develop  energy  technologies  to  meet  the  Nation's  energy  needs.  A  new  independent 
agency  is  needed  to  provide  the  proper  organizational  framework,  management 
and  technical  expertise  to  achieve  the  Nation's  R&D  goals  in  the  energy  area. 
Short  term  energy  needs  will  mainly  be  fulfilled  by  relying  on  presently  developed 
forms  of  energy.  Longer  range  energy  requirements  can  be  satisfied  only  through 
more  efficient  use  of  present  energy  sources,  development  of  new  energy  sources, 
and  better  conservation  and  utilization  practices.  The  President  is  therefore  pro- 
posing the  establishment  of  an  Energy  Research  and  Development  Administra- 
tion (ERDA). 

ERDA's  mission  will  be  to  develop  technologies  for  efficiently  using  fossil, 
nuclear  and  advanced  energy  sources  to  meet  growing  needs  and  in  a  manner 
consistent  with  sound  environmental  and  safety  practices.  ERDA  will  have  a 
broad  R&D  charter  covering  the  development  of  technologies  for  all  foreseeable 
energy  sources  and  utilization  systems.  The  agency  will  have  responsibility  for 
policy  formulation,  strategy  development,  planning,  management,  conduct  of  the 
energy  R&D  and  for  working  with  industry  to  assure  that  promising  new  tech- 
nologies can  be  developed  and  applied.  Iii  addition,  ERDA  will  continue  the 
weapons  production  and  development  programs  of  the  AEC. 

ERDA  will  be  formed  by  transfer  of  AEC's  energy  R&D,  military  applica- 
tions, basic  research,  production,  biomedical  and  environmental  programs. 
Interior's  Office  of  Coal  Research  and  Bureau  of  Mines  energy  centers,  NSF  solar 
and  geothermal  energy  development  activities  and  portions  of  EPA's  stationary 
source  emissions  control  technology  and  alternative  automotive  power  systems 
(AAPS)  research  programs.  Exhibit  A  contains  estimates  of  FY  74  program 
resources  involved  in  the  proposed  transfers. 

Advantages  of  ERDA  are: 

1.  ERDA  will  be  built  upon  the  substantial  scientific  and  technical  base  of  the 
present  Atomic  Energy  Commission  and  will  make  use  of  the  technical  manage- 
ment capabilities  of  that  agency. 

2.  ERDA  will  provide  a  central  agency  for  the  conduct  of  most  Federal  energy 
R&D  programs.  ERDA  will  have  a  broad  charter  to  conduct  research  and  de- 
velopment on  the  full  spectrum  of  our  energy  resources  and  utilization  processes 
covering  extraction,  conversion,  transmission  and  utilization  technologies. 

3.  ERDA  will  be  so  organized  and  managed  that  fossil  fuel,  advanced  energy 
sources  and  conservation  will  receive  full  recognition  and  priority  along  with 
nuclear  energy  R&D  functions. 

4.  ERDA  will  work  closely  with  EPO,  DENR,  NEC  and  other  agencies  in 
carrying  out  its  mission. 

ORGANIZATION    CONCEPT 

The  ERDA's  organization  will  be  headed  by  a  single  Administrator  and  a 
Deputy  Administrator,  who  will  be  appointed  by  the  President  with  the  advice 
and  consent  of  the  Senate  and  be  principally  concerned  with  setting  R&D 
poUcy,  external  agency  relationships  and  overall  direction  of  the  agency.  There 
will  also  be  a  General  Counsel  appointed  by  the  Administrator. 

The  proposed  agency  line  organization  is  a  balanced  structure  of  five  Assistant 
Administrators,  each  "being  responsible  for  a  major  program  area,  as  follows: 
(Refer  to  the  attached  ERDA  organization  chart.) 

(1)  Fossil  Energy  Development, 

(2)  Nuclear  Energy  Development, 

(3)  Research  and  Advanced  Energy  Systems, 

(4)  Environment,  Safety  and  Conservation, 

(5)  National  Security  Affairs. 

The  Assistant  Administrators  will  be  appointed  by  the  President  and  confirmed 
by  the  Senate. 

'  An  additional  pool  of  not  more  than  seven  management  positions  at  Executive 
Level  V  are  proposed.  The  ERDA  Administrator  will  appoint  career  officials  to 
these  positions  and  assign  responsibilities.  Possible  uses  include:  heads  of  major 
staff  offices,  as  deputy  assistant  administrators  or  other  assignments. 

The  three  Assistant  Administrators  for  fossil,  nuclear  and  advanced  energy 
systems  will  plan  and  execute  programs  designed  to  develop  technology  by  energy 
source.  The  objective  will  be  to  exploit  major  existing  sources  of  energy  and  to 
explore  new  and  advanced  ways  of  producing  energy,  including  consideration  of, 
and  research  on,  closely  associated  environmental,  economic,  safety,  and  con- 
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servation  considerations.  One  advantage  of  organizing  on  the  basis  of  energy 
sources  is  that  it  provides  within  an  agency  a  means  for  assuring  balance  and 
meaningful  priorty  setting  among  the  competing  energy  sources. 

Significant  emphasis  will  be  placed  on  fossil  fuels;  e.g.,  coal  gasification,  lique- 
faction, and  clean  combustion  systems  devices,  etc.,  since  this  area  appears  to  be 
the  most  promising,  based  on  current  resource  reserves  and  research  technologies. 
Over  $50  million  of  the  President's  FY  1974  funding  increase  for  energy  research  is 
for  coal  research  to  devise  methods  to  convert  coal  into  gas  or  liquids  and  to  de- 
velop control  technologies  to  reduce  its  air  pollution  characteristics  when  used 
directly. 

Continued  emphasis  will  be  placed  on  nuclear  energy  development.  Present 
programs  to  develop  and  demonstrate  the  commercial  feasibility  of  breeder 
reactors  will  be  continued.  The  breeder  generates  more  nuclear  fuels  than  is  con- 
sumed in  the  process  and  this  improves  the  efficient  use  of  a  valuable  energy  re- 
source. This  is  an  advantage  over  present  commercial  reactors.  A  major  long  term 
program  on  Controlled  Thermonuclear  Reactors  (fusion)  will  be  continued  be- 
cause of  its  tremendous  clean  energy  potential.  A  major  activity  will  also  involve 
operation  of  the  extensive  government  owned  uranium  enrichment  operation  to 
provide  the  domestic  and  much  of  the  free  world's  supply  of  nuclear  fuels.  The 
program  to  transfer  this  to  the  private  sector  will  continue  to  be  emphasized. 
A  high  level  of  attention  will  be  devoted  to  safety  considerations  in  all  nuclear 
activities. 

Advanced  energy  technologies  will  aim  at  utilizing  energy  source  and  utilization 
technologies  such  as  geothermal,  solar,  winds,  tides,  advanced  power  cycles, 
automotive  power  systems,  as  well  as  providing  a  framework  for  exploring  new 
concepts  and  ideas  that  evolve  over  time.  A  number  of  these  have  significant 
potential  if  economical  and  safe  technologies  can  be  developed.  This  area  will 
also  conduct  basic  physical  research  in  energy  related  areas. 

Environmental  protection  and  safety  activities  are  integral  to  each  of  the  major 
energy  development  organization  functions.  However,  because  of  the  overriding 
importance  of  these  aspects  of  energy  use,  a  separate  organization  element  will 
be  provided  to  support  R&D  on  biomedical  and  environmental  effects  associated 
with  various  energy  systems  and  energy  waste  management  as  well  as  help  assure 
that  appropriate  environmental  and  safety  R&D  and  related  considerations  are 
addressed  more  broadly  and  comprehensively.  Conservation  R&D  efforts  will 
also  be  carried  out  within  this  major  function  and  will  include  conducting  general 
research  concerned  with  slowing  the  rate  of  growth  in  demand.  Each  major 
program  area  will  also  be  charged  with  assuring  that  the  energy  systems  developed 
meet  requisite  environmental,  safety,  and  conservation  standards. 

The  remaining  major  organization  area,  National  Security,  will  have  responsi- 
bility for  performing  the  AEC's  military  applications  and  reactor  materials 
production  programs.  These  functions  will  be  carried  out  by  ERDA  under  the 
same  conditions  of  security  and  in  much  the  same  manner  as  is  now  the  case  in 
the  AEC. 

The  basic  structure  outlined  above  for  the  organization  of  ERDA  is  designed 
to  meet  current  needs  as  we  now  perceive  them.  Undoubtedly,  adjustments  in 
the  structure  will  be  needed  as  R&D  problems  change  and  as  we  gain  experience 
with  the  organization.  The  legislation  should  provide  flexibility  to  permit  future 
changes  when  the  need  for  them  becomes  clear. 

ERDA's  top  management  will  review  the  alternative  concepts  and  set  program 
priorities  among  alternative  technologies.  The  line  Assistant  Administrators  will 
sponsor  their  technologies  in  this  process.  The  ERDA  Administrator  and  Deputy 
Administrator  will  be  supported  by  a  strong  and  independent  analytic  staff  to 
provide  assessments  on  developing  technologies.  ERDA  R&D  decisions  will 
form  an  important  input  to  the  Administration  in  setting  priorities  and  developing 
energy  strategies. 

The  ERDA  headquarters  structure  is  designed  to  tap  the  AEC  expertise  in 
technical  areas  as  well  as  in  contract  management  and  related  skills.  The  existing 
AEC  field  organization  will  not  be  changed  significantly  in  structure.  Six  energy 
labs  from  the  Bureau  of  Mines  involving  about  700  career  personnel  will  be 
affihtated  with  the  current  national  laboratory  structure.  ERDA  programs  in 
fossil  fuel  R&D  and  advanced  energy  systems  must  be  able  to  utilize  existing 
AEC  capability  for  physical,  biomedical  and  environmental  R&D  as  well  as  con- 
tract and  other  management  support  functions.  Some  use  of  the  present  nuclear 
capability  to  work  on  fossil  fuel,  advanced  energy  systems  and  conservation  will 
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probably  be  necessary  and  desirable.  To  the  extent  practicable,  existing  capital 
plant,  fixed  overhead  and  administrative  overhead  will  be  utilized. 

A  great  deal  of  flexibility  will  be  provided  to  the  Administrator  in  carrying  out 
the  programs.  Existing  AEC  and  Bureau  of  Mines  labs,  outside  contractors,  uni- 
versities, and  private  research  institutions  can  be  used  to  carry  out  the  elements 
of  the  programs  in  achieving  objectives. 

The  ERDA  approach  to  developing  safe,  efficient  energy  sources  will  involve 
the  energy  industry  to  the  maximum  extent  possible  and  will  supplement  existing 
and  planned  R&D  by  private  industry.  Once  technology  has  been  developed  to 
assess  its  feasibility,  industry  will  have  to  take  the  lead  in  further  development  and 
in  apply  it  on  a  commercial  scale.  Therefore,  ERDA's  strategy  will  be  to  encourage 
independent  energy  R&D  by  working  closely  with  industry  in  the  development  of 
technology  to  facilitate  a  rapid,  smooth  transfer.  In  this  regard,  jointly  funded 
Federal  and  private  projects  will  be  encouraged. 

CONCERNS  ABOUT  AEC  DOMINANCE  IN  THE  PROPOSED  ERDA 

One  major  concern  of  the  coal  industry  as  well  as  some  members  of  Congress  is 
that  the  existing  AEC  personnel  and  resources,  might  dominate  other  important 
elements  of  ERDA.  However,  special  consideration  haw  been  given  to  this  con- 
cern to  assure  that  balance  is  achieved  in  developing  technologies  to  meet  energy 
needs.  The  more  significant  ERDA  design  features  that  will  help  to  assure  bal- 
ance are: 

1.  The  proposed  ERDA  organization  is  a  significant  departure  from  the  AEC 
structure.  There  is  a  single  Administrator,  as  compared  to  a  Commission- General 
Management  arrangement. 

2.  The  top  tier  of  ERDA  is  carefully  designed  to  achieve  balance  among  major 
energy  sources — fossil,  nuclear  and  advanced.  Environmental,  safety  and  conser- 
vation elements  are  also  given  a  significant  role  along  with  the  major  ongoing 
responsibilities  for  military  applications. 

3.  The  President  has  stated  that  a  significant  amount  of  R&D  funding  will  be 
for  fossil  fuels,  especially  coal  and  other  energy  sources.  This  will  serve  to  balance 
the  present  nuclear  imbalance  in  Federal  energy  R&D  funding  and  overcome  the 
nuclear  dominance  concern. 

4.  The  Administrator  will  be  directly  supported  by  a  number  of  key  high  caliber 
analytic  staff  offices  which  will  assist  in  neutralizing  the  energy  source  advocacy 
of  the  major  program  areas  in  assessing  the  merits  of  the  various  technologies  and 
balancing  resources  among  competing  areas. 

5.  Existing  regulatory  responsibilities  of  the  AEC  will  remain  behind  and  be- 
come the  Nuclear  Energy  Commission,  a  renamed  independent  regulatory  agency. 
What  major  programs  will  ERDA  undertake  over  the  next  five  years  and  at  what 
approximate  funding  levels? 

The  President  has  proposed  a  Federal  energy  research  and  development  effort 
of  $10  billion  over  a  five-year  period.  He  has  also  directed  that  an  additional  $115 
million  in  fiscal  year  1974  be  devoted  to  the  acceleration  of  certain  existing  projects 
and  the  initiation  of  new  projects.  About  one-half  of  the  funding  for  the  new 
initiatives  for  fiscal  year  1974  are  devoted  to  coal  research  and  development,  with 
emphasis  on  producing  clean  liquid  fuels  from  coal,  improving  mining  techniques 
to  increase  coal  mining  safety  and  productivity,  accelerating  the  coal  gasification 
program  and  developing  improved  combustion  systems.  The  AEC  in  consultation 
with  Interior  and  other  agencies  is  to  make  recommendations  by  December  1,  for 
energy  R&D  which  should  be  included  in  the  FY  1975  budget. 
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GOVERNMENT-INDUSTRY    R.    &    D.    PARTICIPATION 

Senator  Ribicoff.  Mr.  Ash,  the  administration  proposes  ERDA 
as  a  long-range  operation.  The  President  proposes  $10  billion.  Senator 
Jackson  talks  in  figures  of  $20  billion.  There  is  a  basic  question: 
What  is  the  Federal  role  in  solving  the  energy  problem?  Is  it  just  the 
job  of  the  Federal  Government?  What  role  does  private  industry 
play?  How  will  we  coordinate  and  divide  the  responsibility  between 
the  Federal  Government  and  private  industry  in  the  development 
of  alternate  sources  of  energy  and  research  and  development? 

Mr.  Ash.  Mr.  Chairman,  we  have  some  good  examples  before  us 
that  we  draw  from,  but  that  we  needn't  necessarily  be  limited  to, 
and  those  examples  deal  with  the  tremendous  amoimts  of  research 
and  development  that  lie  behind  our  defense  programs  and  our  space 
programs.  In  each  case  the  Federal  agencies  created  to  carry  out  those 
projects,  including  the  important  research  and  development  elements, 
had  within  the  agency  certain  R.  &  D.  capabihties  but  nevertheless 
looked  to  the  private  sector  which  has  so  much  more  such  capability 
to  carry  out  main  roles  itself. 

Now,  in  this  particular  case  there  is  one  difference.  In  addition  to 
ERDA  working  with  business  to  harness  its  great  capabilities  for 
research  and  development,  the  end  results  of  this  research  and  develop- 
ment will  not  merely  be  military  weapons  or  space  projects;  the  end 
results  will  feed  back  into  industry  itself.  vSo  what  we  must  be  sure  to  do 
is  to  find  those  techniques  by  which,  on  the  one  hand,  we  can  harness 
the  capabilities  of  the  private  sector  and,  on  the  other  hand,  make  sure 
the  end  results  are  fed  back  into  the  private  sector  in  a  way  that  best 
serves  the  interests  of  the  total  people  of  this  country;  that  is,  we 
must  make  sure  we  don't,  on  the  one  hand,  unjustly  enrich  private 
groups  that  will  be  involved  by  providing  them  research  results  of 
value  without  compensation  in  one  form  or  other.  On  the  other  hand, 
we  must  make  sure,  and  this  is  very  difficult,  that  those  results  trul}^ 
are  transmitted  into  the  private  sector  so  that  they  can  be  truly  put 
to  work. 

That  is  easier  said  than  done  and  it  may  be  just  as  big  a  problem  as 
getting  the  research  and  development  work  done  in  the  first  place, 
but  I  would  expect  ERDA  to  begin  to  establish  some  very  strong  re- 
lationships with  a  broad  base  of  private  industry,  learn  some  of  the 
problems  that  they  have,  some  of  the  opportunities  that  they  see, 
and  also  certainly  harness  one  of  the  great  assets  of  this  country — 
its  private  sector  capability  for  research  and  development. 

stranglehold  on  new  ideas  and  alternatives 

Senator  Ribicoff.  I  am  just  curious,  for  many  years,  and  with  some 
justification,  the  major  oil  companies  and  the  automobile  industry 
have  been  accused  of  throttling  new  ideas,  new  alternatives,  new 
methods  concerning  automobile  mileage,  the  use  of  alternative  sources 
of  energy,  and  it  is  felt  that  there  is  a  backlog  of  inventions  and  meth- 
ods within  the  automobile  companies  in  Detroit  and  the  research 
facilities  of  the  oil  companies  which  would  be  helpful.  How  do  we  un- 
lock the  automobile  companies  and  the  oil  companies  methods  and 
inventions  which  would  be  helpful  at  the  present  time? 

Mr.  Ash.  Well,  to  the  extent  that  those  facts  do  exist,  and  I  guess 
none  of  us  knows  exactly  to  what  extent  they  do  exist,  but  there 
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certainly  has  been  discussion  of  it,  we  would  clearly  expect  one  of  the 
major  objectives  of  an  ERDA  would  be  to  get  at  those  possibilities 
by  equipping  itself  with  enough  capability  to  judge  the  feasibilities 
of  a  research  effort  of  a  particular  kind,  and  then  going  in  the  dkec- 
tion  that  would  truly  pay  off.  That  is,  I  think,  something  that  we 
can't  overlook. 

We  cannot  build  an  ERDA  just  as  a  contracting  agency  dealing 
only  with  financial  and  contractual  arrangements.  We  must  at  the 
same  time  build  a  substantial  R.  &  D.  capability  so  that  it  has  an 
understanding  and  an  appreciation,  and  an  ability  to  fully  evaluate 
the  research  and  development  efforts  that  have  gone  on  and  results 
that  have  been  reached  elsewhere.  It  must  determine  those  ways  that 
will  bring  them  through  the  ERDA  organization  into  the  light  of  day 
and  into  real  life.  We  must  build  that  kind  of  capability  on  the  ERDA 
organization  itself. 

Senator  Ribicoff.  Your  Department,  or  your  Office,  has  great 
capability.  I  would  hope  that  you  would  set  some  of  your  staff  to 
work  at  the  Patents  Office  to  go  into  the  patents  issued  to  automobile 
companies  and  oil  companies  the  past  two  decades  to  find  out  what 
patents  have  been  issued  to  them  which  would  be  most  helpful  in  the 
present  crisis,  and  which  have  not  been  reduced  and  made  available 
to  the  American  public.  My  feeling  is  that  you  will  find  a  number  of 
inventions  that  could  really  start  being  used  at  once  and  save  you 
a  lot  of  time  in  independent  research  and  development  on  what  is 
already  within  the  purview  and  knowledge  of  our  technology. 

Mr.  Ash.  I  am  sure  that  is  a  very  good  idea  and  we  will  pick  it  up 
and  certainl}^  make  sure  it  happens. 

INCENTIVES  FOR  PRIVATE  SECTOR  INVOLVEMENT 

Senator  Ribicoff.  What  economic  incentives  do  you  have  in 
mind  to  get  the  private  sector  moving  more  rapidly  in  this  field.  What 
do  you  think  is  necessary  for  the  private  sector? 

Mr.  Ash.  Well,  of  course,  we  know  how  the  private  sector  operates 
and  what  it  responds  to  and  what,  in  our  society,  it  should  respond 
to — the  opportunity  to  do  more  business  and  make  a  greater  profit  or 
return  on  its  investments  by  being  innovative.  Clearly,  we  want  to 
harness  that  motive  force  because  we  have  shown  that  that  works 
well  in  the  kinds  of  a  society  that  we  have. 

I  think  we  have  to  ask  ERDA  to  be  innovative  in  this  field.  As  I 
indicated  before,  in  the  major  areas  where  the  private  and  public 
sectors  have  worked  together  in  research  and  development,  there  has 
been  one  major  difference.  The  end  product  either  went  off  to  the  moon 
or  was  a  military  product.  ERDA's  products  largely  will  be  plowed 
back  into  the  economic  mainstream  via  commercial  applications. 

I  don't  think  that  we  know  all  of  the  answers  here,  but  the  kind  of 
an  answer  that  is  already  being  applied  is  one  where  we  can  contract, 
in  effect,  for  a  turnkey  result  from  industry  that  includes  a  major 
R.  &  D.  effort.  For  instance,  we  don't  fully  know  all  the  technology 
dealing  with  shale  and  the  recovery  of  oil  from  shale,  but  it  is  quite 
conceivable  that,  in  the  leases  that  would  be  signed  with  the  private 
sector  on  Federal  lands  that  contain  such  shale,  that  we  could  build 
right  into  the  lease  structure  itself  a  strong  motivation  for  that  private 
company,  that  lessee,  to  do  a  massive  amount  of  research  and  de- 
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velopment  not  only  in  its  own  self-interest  but  in  the  self-interests  of 
all  the  people  of  the  country,  but  it  could  be  built  right  into  the 
contractual  arrangement. 

I  don]t  suggest  that  is  the  only  thing.  In  fact,  what  we  must  do  is  be 
innovative  in  determining  how  we  can  harness  together  the  great 
resources  of  the  Federal  Government  and  the  private  sector  toward 
the  ends  that  we  all  want. 

TAX  SYSTEM  FAVORS  OIL  COMPANIES 

Senator  Ribicoff.  Mr.  Ash,  our  tax  system  has  been  used  for 
many,  many  years  for  economic  and  social  ends.  Governor  Love  last 
week  before  the  Finance  Committee  said  that  he  contemplated  it 
would  take  an  investment  of  about  $1  trillion  in  capital  to  develop 
alternate  sources  of  energy. 

My  own  independent  research  indicates,  and  I  don't  know  what 
the  figures  are  today,  but  up  to  a  few  months  ago,  that  in  the  Persian 
Gulf  countries  it  takes  about  6  cents  a  barrel  of  oil  from  exploration 
to  placement  on  the  tanker. 

The  same  barrel  of  oil  costs  about  $2.88  to  explore  and  produce  in 
the  United  States. 

Now,  when  you  consider  the  differential  in  cost  between  6  cents  and 
$2.88  you  have  a  fantastic  gap.  Yet  American  oil  companies  receive 
from  our  tax  laws  foreign  tax  credits,  intangible  drilling  expenses,  and 
oil  depletion  allowances  amounting  to  billions  of  dollars  to  encourage 
them  to  explore  and  produce  in  countries  that  embargo  their  ship- 
ments to  the  United  States. 

Should  we  be  encouraging  American  oil  companies  through  our  tax 
laws  to  invest  their  capital  and  technology  in  countries  that  embargo 
the  production  of  oil  produced  by  American  knowledge  and  capital  as 
against  encouraging  those  same  companies,  through  our  tax  laws, 
from  developing,  exploring,  and  producing  all  energy,  all  alternate 
sources  of  energy,  in  the  United  States? 

Mr.  Ash.  As  you  know,  Mr.  Chairman,  the  President's  tax  reform 
proposals,  submitted  now  many  months  earlier,  did  contain  within 
them  a  major  provision  dealing  with  the  very  point  that  you  mention; 
that  is,  the  limitation  on  the  ability  of  American  oil  companies  to 
deduct  as  an  expense  the  oil  exploration  work  done  overseas.  That 
has  been  before  the  Congress  for  a  number  of  months  now.  I  am  sure 
that  given  the  current  situation  that  we  could  look  again  and  see 
what  other  possibilities  there  are  not  only  domestically  with  necessary 
economic  inducements  to  justify  investment  in  domestic  production, 
but  those  steps  that  would  inhibit  some  of  the  foreign  development. 

Now,  the  tax  reform  proposals  dealt  with  the  latter.  They  haven't 
to  the  stage  that  dealt  with  the  former. 

THREE    NEW    TAX    BILLS    INTRODUCED    BY    RIBICOFF 

Senator  Ribicoff.  I  am  going  to  give  the  administration  an  oppor- 
tunity to  back  that  up.  I  introduced  three  bills  yesterday  in  the  Senate 
which  deal  with  these  problems.  I  realize  that  the  administration  is 
talking  basically  in  its  proposals  of  a  few  months  ago  of  intangible 
drilling  expenses,  which  are  very  substantial.  If  that  provision  can't 
come  out  of  the  Finance  Committee,  and  I  question  whether  it  can, 
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I  will  put  it  on  as  an  amendment  to  a  tax  bill.  I  would  hope  I  would 
have  the  administration's  support  on  the  floor  of  the  U.S.  Senate 
when  we  try  to  put  it  across. 

Mr.  Ash.  We  certainly  will  consider  it. 

I  would  like  to  make  a  point,  and  I  suppose  its  so  axiomatic  that 
it  hardly  needs  making.  The  kind  of  capital  we  are  talking  about 
necessary  for  development  of  our  energy  resources  is  large,  and  most 
capital  still  in  this  country  is  privately  owned  to  a  large  extent.  It 
is  that  capital  at  least  that  we  have  our  eyes  on.  Capital  goes  to 
where  it  is  wanted  and  where  it  is  rewarded,  and  if  it  isn't  rewarded 
adequately  it  just  doesn't  go  to  any  particular  investment.  So  we 
need  to  make  sure  that  as  we  now  seek  out  the  massive  amount  of 
private  capital  for  the  development  of  our  energy  resources,  we  pro- 
vide that  it  has  a  return  commensurate  with  the  risk  and  commen- 
surate mth  the  alternate  uses  of  that  same  capital.  I  think  therein 
lies  a  great  part  of  our  solution. 

CAPITAL    FOR    LONG    TERM    INVESTMENT 

Just  this  last  week  I  met  with  the  heads  of  a  great  number  of  life 
insurance  companies  that  were  having  a  convention  here  in  Wash- 
ington and,  of  course,  the  life  insurance  companies  are  the  repositories 
of  tremendous  amounts  of  this  country's  long-term  capital;  that  is, 
capital  available  for  long-term  investment.  I  made  a  very  specific 
point  to  them  that  they  should  examine  the  opportunities  in  energy 
investment,  probably  one  of  the  best  kinds  of  investments  that  they 
can  make,  vnih  the  kinds  of  funds  that  the  life  insurance  companies 
accumulate.  They  are  giving  consideration  and,  as  you  may 
remember,  just  2  or  3  years  ago,  it  is  more  than  that  now,  we  felt  the 
need  for  massive  amounts  of  capital  for  some  of  our  housing  in  the 
less  developed  regions  and  in  some  of  the  urban  areas.  The  life 
insurance  industry  stepped  up  as  an  industry,  stepped  up  mth  commit- 
ments, first  a  billion  dollars  and  then  a  second  billion  dollars.  Here 
we  are  talking  about  man}^  more  billions,  and  I  think  that  there  are 
pools  of  capital  standing  ready,  providing  the  return  competes  \vith 
other  returns  available  for  that  same  amount  of  capital. 

Senator  Ribicoff.  I  have  many  more  questions  but  we  have  a  large 
attendance  at  the  committee  so  we  will  confine  ourselves  to  the  10- 
minute  rule  and  then  we  can  come  back  for  additional  questions. 

Senator  Javits. 

Senator  Javits.  Thank  you,  Mr.  Chairman. 

ABOUT  $2    billion   A   YEAR   FOR   RESEARCH 

Mr.  Chairman,  I  would  hope  to  develop  this  subject  with  the 
witnesses  as  we  get  further  into  it  but  in  the  first  instance  I  would 
like  to  ask  him  this:  This  bill  contemplates  a  commitment  of  roughly 
$2  billion  a  year  to  research.  Such  a  commitment  has  to  be  long  term 
otherwise  it  is  meaningless.  We  have  got  to  talk  about  a  10-year 
swing  in  this  matter  and  anyone  with  even  elementary  business 
experience  knows  that  and,  Mr.  Ash,  you  certainly  have  had  more  than 
elementary  experience. 

Therefore,  a  two  part  question:  One,  is  the  administration  prepared 
to  commit  itself  to  this  expenditure  for  energy  research  and,  second, 


28 

how  can  we  give  assurance  that  we  will  persevere  in  this  program 
over  a  sustained  enough  period  of  time  to  make  it  worthwhile  for  the 
major  research  brains  of  this  country  to  participate? 

How  shall  we  write  it  into  the  legislation  so  that  this  is  not  just  a 
short-term  proposition? 

MARSHALL   PLAN   REVISITED 

Let  me  give  you  an  example  of  what  I  have  in  mind  if  the  adminis- 
tration has  not  already  matured  its  thinking  on  it.  When  we  wrote  the 
Marshall  plan  we  faced  the  same  problem,  and  if  you  will  refer  back 
to  it  you  will  find  that  we  wrote  a  section  into  the  Marshall  plan  saying 
that  we  contemplate  an  expenditure,  I  believe  the  sum  was  $17  billion, 
and  that  while  one  Congress  is  unable  to  commit  the  next,  we  none- 
theless wished  it  recorded  in  the  legislation  that  this  plan,  which  is 
incorporated  in  the  legislation  which  I  think  was  passed  in  1948,  is  a 
$17  billion  plan.  Now,  as  a  matter  of  fact  we  never  appropriated  I 
think  more  than  $11  or  $12,  that  was  all  that  was  needed.  But  the 
impact  orthe  fact  that  the  United  States  was  committed  to  what  was 
then  an  unbelievable  sum  of  money  had  a  great  effect. 

Now,  if  you  would  be  kind  enough  to  give  us  your  views? 

Mr.  Ash.  Senator,  I  think  that  the  President's  statement  itself 
was  certainly  the  beginning  of  such  a  commitment  to  reach  out  for 
a  5-year  plan  and  certainly  it  is  possible  to  think  in  terms  of  a  longer 
term.  But,  it  was  going  quite  in  that  direction  by  saying  that  from 
the  President's  point  of  view  he  recommends  a  national  commitment 
of  $10  billion  over  the  next  5  years  just  for  energy  research  and  develop- 
ment. It  was  of  the  same  nature  as  that  which  you  have  described 
about  the  Marshall  plan.  He  didn't  commit  other  Presidents  or 
certainly  didn't  commit  the  Congress  at  all,  but  it  did  set  out  the 
scope  of  this  program  for  a  number  of  years.  I  am  sure  that  we  would 
very  much  welcome  a  congressional  response  that  also  perceived  the 
long-term  nature  as  you  have  described,  and  that  made  those  kinds  of 
commitments.  Even  though  they  don't  legally  commit  future  ex- 
penditures, they  certainly  commit  a  course  of  action  and  a  state  of 
mind  that  we  would  like  to  have  bear  on  the  future  decisions,  future 
Presidents,  future  Congresses. 

So  I  think  we  are  on  that  track  right  now.  Maybe  your  suggestion 
is  that  5  years  itself  may  not  be  long  enough  to  make  this  commitment, 
and  I  would  agree  with  you.  In  fact,  when  we  talk  about  energy  self- 
sufficiency  or  the  capability  for  energy  self-sufficiency  by  1980,  we 
already  have  gone  beyond  the  5-year  period  there. 

So  I  would  certainly  subscribe  to  your  point  that  while  we  have 
made  a  5-year  form  of  commitment  there  are  still  many  other  5  years 
beyond  that  that  this  will  be  a  major  problem. 

AN   ADMINISTRATION    COMMITMENT   NEEDED 

Senator  Javits.  Well,  Mr.  Ash,  in  view  of  the  fact  that  we  have 
run  into  the  sharp  end  of  budget  cuts  and  impoundments,  I  think  we 
ought  to  have  a  recommendation  or  declaration  from  the  administra- 
tion as  to  what  it  wishes  to  see  committed  to  this  particular  effort  and 
over  what  period  of  time  and  then  we  would  decide  how  we  could  in- 
corporate that  in  legislation.  I  really  say  this  not  by  way  of  criticism 
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but  because  I  hope  j^ou  will  agree  A^■it}l  me,  you  really  want  the  top 
brains  of  this  country  to  turn  to  it.  You  have  got  to  have  a  Man- 
hattan project  aj^proach  where  we  are  undertaking  a  sustained 
package  of  activity  and  we  are  going  to  support  it  and  a  fellow  can 
really  say  "OK,  I  will  now  divert  my  energies  for  x  years  to  this 
project  because  it  is  going  to  be  ongoing,  and  the  next  Congress  and 
the  next  President  aren't  just  going  to  cut  it  off." 

Now,  could  you  give  us  in  some  authoritative  way  therefore  an 
estimate  of  amount  and  time  duration  so  that  we  then  might  decide 
what  we  wish  to  crank  into  this  legislation,  which  would  encourage  the 
business  concerns  and  top  research  brains  of  the  countr3''  to  really 
turn  to  at  this  time. 

Mr.  Ash.  I  think  the  question  is  quite  well  fitted  to  some  work 
that  is  going  on  even  now  and  that  may  well  provide  the  very  answer 
that  you  seek. 

As  you  know,  I  believe,  because  we  have  discussed  it  earlier,  just 
yesterday  Miss  Ray,  Chairman  of  the  AEC,  submitted  to  the  Presi- 
dent the  work  that  she  has  been  leading  now  for  a  number  of  months 
aimed  at  coming  up  \\A\kv  a  comprehensive  energy  research  and  de- 
velopment program  which,  as  we  mil  now  have  further  discussions 
with  it,  will  come  before  the  Congress  and  possibly  provide  you  mth 
the  very  sort  of  proposals  that  you  have  in  mind  when  you  make  that 
suggestion.  I  think  we  are  on  that  very  track  and  will  be  coming  to 
the  Congress  verv  soon  with  the  kind  of  data  that  I  believe  you  are 
asking  for. 

Senator  Javits.  Could  vou  get  it  for  us  in  time  to  be  cranked  into 
this  bUl,  Mr.  Ash? 

Mr.  Ash.  It  depends  partly  on  how  fast  the  bill  proceeds  and  we, 
of  course,  encourage  3''ou  to  proceed  fast  \vith  it. 

Our  basic  goal  internall}^  had  been  to  include  it  in  the  budget  that 
we  are  now  preparing  for  fiscal  1975,  at  least  the  first  year  of  it,  and 
we  are  working  on  that  schedule  and  maybe  I  should  ask  either  Miss 
Ray  or  Mr.  Sawhill  to  comment  on  what  they  see  the  possibilities  of 
timing  are  and  whether  it  might  fit  this  or  not. 

A  REPORT "the  NATION's  ENERGY  FUTURE" 

Dr.  Ray.  Thank  you,  Mr.  Ash.  Senator  Javits,  during  the  course 
of  a  conversation  with  the  President  yesterday  afternoon  we  pre- 
sented the  report  to  him.  May  I  say  that  this  report  has  been  dra^\Tl 
up  in  5  months'  time  with  input  from  a  very  large  number  of  people 
both  \\dthin  the  Government  and  in  the  private  sector.  It  contains  a 
series  of  recommendations  for  a  national  research  and  development 
program  in  energ}'.  The  President  received  the  report  \n\h  considera- 
ble interest  and  he  urged  that  I  make  the  report  available  and  discuss 
it  with  the  Congress  as  early  as  possible. 

Now,  in  doing  the  report  we  were  also  working  in  very  close  coopera- 
tion ^vith  the  energy  people  in  the  administration  and,  particularly, 
with  Mr.  Sawhill  in  the  Office  of  Management  and  Budget.  The 
President's  directive  requested  not  only  recommendations  for  a 
general  5-year  plan  for  energy  R.  &  D.  within  a  sum  of  $10  billion, 
but  also  specific  recommendations  for  fiscal  1975  increments.  These 
specific  recommendations  were  coordinated  with  the  various  agencies 
involved  and  it  is  my  understanding  that  the  budget  examiners  in 
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Mr.  Ash's  office  are,  at  the  present  time,  beginning  the  process  of 
revie\ving  departmental  fiscal  1975  requests,  including  the  recommen- 
dations from  this  report.  I  would  presume  the  material  could  move 
forward  very  efficiently  and  very  efi^ectively. 

Senator  Javits.  So  we  are  talking  about  a  $10  billion  program  for 
5  years  and  that  report  purports  to  prove  that  is  what  we  need,  that 
is  the  optimum  figure,  is  that  right? 

Dr.  Rat.  No,  sir.  What  we  are  recommending  in  this  report  is  the 
Federal  Government's  contribution  of  about  $10  billion  to  a  total 
national  energy  research  and  development  program  which  we  estimate 
to  be  something  more  than  double  that. 

Senator  Javits.  Something  more  than  $20  billion? 

Dr.  Ray.  Yes,  the  figure  that  we  recommend  $22,500  million.  After 
discussions  with  many  representatives  from  private  industry  we  have 
reason  to  believe  that  there  could  be  an  input  from  man}?^  different 
programs  of  private  industry  up  to  a  total  of  about  $12,500  million. 

Senator  Javits.  I  thank  you  very  much.  And  the  backup  for  those 
figures  are  in  this  report  which  will  be  available  to  us?  Could  it  be 
submitted  to  the  committee? 

Dr.  Ray.  Yes,  sir. 

Senator  Ribicoff.  Without  objection,  the  entire  report  will  go 
in  the  record. 

[See  appendix,  p.  309,  for  Chairman  Raja's  report  to  the  President.] 

Senator  Ribicoff.  Senator  Javits,  before  you  came  in,  Senator 
Jackson  was  here  who  raised  some  questions  about  the  organization, 
I  told  Mr.  Ash  and  Senator  Jackson  that  I  am  sure  it  is  the  intention 
of  this  committee  to  work  as  fast  as  we  could  in  setting  up  an  organiza- 
tion that  could  do  the  job  and  to  that  end  I  assured  Mr.  Ash  that 
his  staff  would  work  with  our  respective  staffs  and  Senator  Jackson's 
staff  to  try  to  clarify  and  work  out  any  misunderstandings,  any 
differences  of  opinion,  and  that  we  would  move  as  fast  as  possible 
for  the  sake  of  the  Nation  on  this  particular  piece  of  legislation. 

Senator  Javits.  I  thank  the  chairman  and  I  thank  the  witnesses 
in  front  of  me. 

Senator  Ribicoff.  Senator  Nunn. 

Senator  Nunn.  I  just  have  a  couple  of  questions  for  Mr.  Ash, 
Mr.  Chairman. 

First  of  all,  we  have  several  bills  pending,  one  is  S.  1283  by  Senator 
Jackson  which  passed  the  Interior  Committee  last  week.  This  is  also 
S.  2744  a  complementary  bill  dealing  to  some  extent  with  the  same 
subject.  I  am  not  very  clear  on  v/hat  the  administration's  position 
is  on  S.  1283,  the  bill  introduced  by  Senator  Jackson.  Could  you 
answer  that  question  Mr,  Ash? 

Mr.  Ash.  Yes;  I  will. 

S.  1283 

We  certainly  do  agree  that  a  central  agency  and  substantial  fimding 
is  needed  to  develop  technologies,  and  we  believe  that  the  ERDA 
proposal  we  have  meets  that.  We  do  have  some  concerns  about  the 
interim  organization  that  is  contemplated  by  S.  1283,  whether  that 
would  effectively  centralize  Federal  energy  R.  &  D.  as  it  would  be 
given  a  role  primarily  to  coordinate  other  agencies  rather  than  have 
a  tight  management  authority  over  the  R.  &  D.  functions  itself. 
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It  also  might  create  further  fragmentation  of  energ}^  R.  &  D.  just 
at  the  time  when  we  beHeve  that  we  have  many  needs,  many  reasons 
to  bring  together  the  kinds  of  technologies  that  are  elsewhere  in  the 
Government  that  together  can  be  more  effective  than  they  can  be 
fragmented. 

My  understanding  is  that  S.  1283  was  introduced  because  it  was 
believed  that  it  might  take  too  long  to  get  ERDA  legislation  and 
this  would  be  an  interun  measure  to  fill  in  the  gap.  We  trust  that  it 
would  be  possible  to  move  ERDA  legislation  just  as  fast  as  S.  1283 
and  have  the  structure  in  place  that  not  only  manages  R.  &  D. 
funding  but  manages  R.  &  D.  itself  and  gets  more  closely  to  the  end 
objective  that  we  all  want:  A  highl}^  concentrated,  highly  effective 
research  and  development  organization  brought  to  one  place  and 
with  one  unequivocal  authority  to  deal  with  the  challenges  that  it 
has. 

Senator  Nunn.  Are  you  saying  that  if  ERDA  passes  that  S.  1283 
is  unnecessar}^  and  the  administration  would  not  favor  it? 

Mr.  Ash.  That  is  correct. 

DIFFERENCES    BETWEEN    S.    1283    AND    S.    2744 

Senator  Nunn.  What  do  you  consider  the  essential  differences,  in 
summary  account  or  fashion,   between  S.   1283   and  this  proposal? 

Mr.  Ash.  The  main  difference  is  that  S.  1283  establishes  a  resources 
allocation  process  rather  than  establishing  an  energy  R.  &  D.  manage- 
ment process.  It  sets  up  a  structure  to  contract  with  and  oversee 
other  agencies  engaged  in  their  own  work  where  we  believe  there  is 
much  need  at  this  time  to  operationally  bring  together  the  research 
and  development  functions  related  to  energy  and  to  manage  research 
and  development  rather  than  manage  managers  of  research  and 
development. 

Senator  Nunn.  I  know  you  already  touched  on  this  to  some  extent 
but,  as  I  understand  Dr.  Ray's  testimon^T^  a  moment  ago,  the  overall 
plans  call  for  spending  $10  million  by  the  Federal  Government  and 
about  $12.5  billion  by  private  enterprise  all  over  the  next  5  years,  is 
that  essentially  the  report  you  just  gave? 

Dr.  Ray.  Yes  sn.  I  should  emphasize  that  the  report  of  course  is  a 
series  of  recommendations. 

Senator  Nunn.  Yes. 

Dr.  Ray.  I  do  not  wish  to  imply  that  it  has  been  accepted  or  is 
ready  to  be  put  into  effect. 

NUCLEAR    VERSUS    NONNUCLEAR    RESEARCH 

Senator  Nunn.  Does  this  in  effect  represent  a  doubling  of  what  the 
administration  felt  was  necessary  as  recently  as  a  week  or  two  ago. 

Dr.  Ray.  No  su*.  I  think  there  are  three  numbers  here  to  keep  in 
mind,  and  each  needs  its  proper  definition.  Before  there  was  any 
special  effort  on  the  whole  energy  problem;  the  Federal  Government 
was  spending  about  $800  million  a  3^ear  in  energy  research  and  de- 
velopment, largely  in  the  nuclear  field.  Then  the  President,  earlier 
this  year,  stated  his  belief  that  we  should  make  a  major  commitment, 
particularly  to  nonnuclear  research  and  development,  and  that  we 
should  do  so  by  creating  a  Federal  program  of  $10  billion  over  5 
years,   includmg  some  nuclear  but  nevertheless  substantially  more 
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nonniiclear  research.  The  President  suggested  a  Federal  program 
with  Federal  funds  of  the  $10  billion  for  the  5  years.  Now,  the  research 
work,  the  planning  work 

Senator  Nunn.  So  that  would  have  been  an  increase  of  $1.2  billion 
over  the  present  program? 

Dr.  Ray.  Per  3  ear. 

Senator  Nunn.  Per  year,  primarily  in  the  nonnuclear  field? 

Dr.  Ray.  There  would  be  some  continuing  increase  in  nuclear  but 
a  substantial  portion  b}^  far,  many  times  over  the  amount  spent 
before,  in  nonnuclear  energy  R.  &  D.  I  want  to  make  this  point 
particularly,  that  ERDA  will  no  longer  be,  or  be  perceived  of  as  a 
largely  nuclear  R.  &  D.  organization.  Its  mission  is  to  emphasize 
just  as  much,  and  give  just  as  much  attention,  just  as  much  priority, 
just  as  man}^  resources  to  the  nonuclear  opportunities  for  energy 
research  and  development  as  to  nuclear.  So  the  $10  bUlion  is  a  Federal 
funding  level  for  a  5-year  period  which  more  than  doubles  the  funding 
level  at  which  we  have  been  operating  on  for  nuclear  only. 

COMMITMENTS  FROM  THE  PRIVATE  SECTOR 

Mr.  Ash.  Then  the  third  number,  and  that  is  the  one  that  has  come 
out  of  the  study  that  Miss  Ray  has  just  reported  upon,  is  the  expected 
commitments  of  the  private  sector  itself,  of  private  sector  funds  in 
doing  its  own  research  and  development,  thus  having  a  total  national 
program,  public  and  private,  of  course,  and  way  more  than  just  the 
Federal  funds.  This  is  as  it  should  be.  We  believe  that  the  very  nature 
of  what  we  are  talking  about  here  is  one  that  should  make  substantial 
usage  of  private  sector  funds  as  well  because  ultimately  we  are  talking 
about  improving  the  private  sector's  capabilit}'  and  service  in  pro- 
ducing our  energy  needs. 


FUNDING 


Senator  Nunn.  How  much  of  the  additional  $1.2  billion  per  year  is 
not  funded  in  the  present  budget  requests? 

Mr.  Ash.  Well,  for  the  fiscal  year  1974,  the  one  that  we  are  now  in, 
and  with  the  supplemental  that  has  been  presented  for  this  fiscal  year, 
that  would  bring  the  total  R.  &  D.  funds  for  this  year  to  $1  billion. 

Senator  Nunn.  But  now  what  about  in  the  original  1974  budget? 

Mr.  Ash.  It  was  $772  million. 

Senator  Nunn.  Is  this  less  than  we  were  spending  earlier? 

Mr.  Ash.  No,  it  was  about  that.  The  $800  million  I  was  using  was  in 
fact  rounding  off  that  very  number. 

Senator  Nunn.  So  until  the  supplemental  budget  came  up,  this  $1.2 
billion  was  not  in  any  request,  is  that  right? 

Mr.  Ash.  In  fact  even  that  doesn't  relate  to  the  whole  of  the  $1.2 
billion. 

Let  me  make  clear  about  the  $1.2  billion.  As  we  talk  about  $10 
billion  over  5  years,  it  is  not  reasonable  to  think  that  we  are  going  to 
step  up  immediately  from  an  $800  million  a  year  right  to  a  S2  billion  a 
year  rate  and  run  it  flat  for  5  years.  There  will  be  a  growth  curve  built 
into  that  so  it  \\ill  rise  to  a  level  higher  than  $2  billion  at  the  end  of  the 
5-year  period  but  fiscal  1975  wouldn't  be  even  as  much  as  $2  billion 
because  it  can't  be  spent  efTectively.  If  jou  step  up  research  and  de- 
velopment efforts  too  steeply,  then  you  are  just  throwing  money  at 


33 

the  problem,  and  the  job  here  is  to  manage  the  rate  of  increase  so  that 
you  have  the  maximiun  effectiveness  of  research  and  development, 
not  just  the  maximum  expenditure. 

Senator  Nunn.  The  $12.5  bilHon  figure  that  you  have  come  up  A\dth 
for  private  industry,  when  you  add  that  to  the  $10  billion  that  you 
are  anticipating  as  "Federal  expenditure  over  the  next  5  3^ears  and  the 
total  package  expenditure  is  approximateh^  what  Senator  Jackson's 
bill  has  had  in  it  for  some  time,  is  it  not? 

^lr.  Sawhill.  Maybe  I  am  not  completely  familiar  mth  Senator 
Jackson's  bill  but  I  b'^elieve  that  his  figure  of  $20  bilKon  was  stretched 
out  over  the  10-year  period.  This  contemplates  $10  billion  for  5  years 
and  I  think  they  were  both  contemplated  from  the  Federal  Govern- 
ment so  in  a  sense  they  equate  each  other. 

THE  $10.5  BILLION  FIGURE 

Senator  Nunx.  Two  quick  questions  on  the  $10.5  bilHon.  The  first 
question  is  how  much  of  this  is  already  being  spent,  and  how  much  of 
of  it  is  new  commitment  from  private  enterprise.  Secondly,  how  did 
you  arrive  at  this  figure?  It  seems  to  me  it  would  take  a  tremendous 
amount  of  consultation  ■^^■ith  private  industrv. 

Dr.  Eay.  Yes,  indeed.  Such  consultation  has  been  taking  place. 
Let  me  emphasize  again  that  these  are  estimates,  based  upon  dis- 
cussions held  over  a  period  of  the  5  months  of  this  study.  We  met  with 
representatives  from  all  components  of  the  energ}^  industry.  We 
discussed  with  them  the  kinds  of  things  which  they  said  they  were 
interested  in  and  wanted  to  do.  These  programs  would  require,  for 
example,  guaranteed  price,  or  a  guaranteed  market,  a  small  increment 
of  Federal  funding  or  incentives  of  various  sorts  that  need  guaranteed 
initiative.  From  this  we  tried  to  derive  some  reasonable  estimate  of 
Avhat  the  probable  increment  of  private  funding  might  be. 

Let  me  give  you  one  example,  if  I  may.  There  is  a  good  deal  of 
discussion  about  increasing  domestic  oil  production  and  we  normally 
think  about  that  in  terms  of  drilling  new  wells  and  that  is  important. 
But  there  is  another  way  to  increase  production  and  that  is  secondary 
and  tertiar}^  recovery.  Now,  secondary  methods  are  already  quite  well 
kno\vn  in  the  industiy  and  can  be  used  to  get  more  oil  pumped  out  of 
existmg  wells.  The  procedure  varies  from  oil  field  to  oil  field  because 
of  differences  in  viscosit}^  and  composition  of  the  oil  and  so  on.  Many 
of  these  procedures  are  proprietar}^,  but  they  are  shared  among  dif- 
ferent oil  companies  by  virtue  of  licensing  arrangements. 

Most  fields  with  primary  pumping  A'ield  not  more  than  about  a 
third  of  the  oil  which  is  knoAMi  to  be  m  the  ground.  In  order  to  get 
more  of  that  oil  out  the  so-called  secondary  method  is  used.  It  usually 
consists  of  various  techniques  of  puttmg  in  water  under  pressure  and 
causing  the  oil  to  float  up  to  where  it  can  be  pumped  more  effectively. 
These  techniques  can  be  utilized  and  Avill  bring  another  10  to  20  per- 
cent of  the  total  oil  out  of  the  ground.  But  to  do  this  there  has  to  be  a 
fairly  large  investment  of  capital  equipment  at  the  beginning  of  the 
program.  As  the  industrialists  say,  the  funds  are  loaded  at  the  front 
end;  and  given  the  prices  that  are  available  at  the  present  time  for 
domestically  produced  oil,  it  has  not  been  economic  for  the  companies 
to  utilize  this  procedure. 
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INCENTIVES 


With  some  incentive  from  the  Federal  Government  the  companies 
would  be  willing  in  many  cases  to  use  this  procedure.  Incentives 
might  take  the  form  of  a  guaranteed  price  for  the  secondary  oil  as 
compared  to  the  primary  or  a  guaranteed  purchase  or  marketing 
agreement.  With  such  incentives,  companies  might  be  willing  to 
invest  m  secondary  recovery  methods. 

It  is  on  the  basis  of  these  kinds  of  discussions  that  we  have  tried 
to  arrive  at  estimates  of  the  magnitude  of  Federal  funds  needed  to 
make  an  impact  on  the  energy  picture. 

May  I  add  one  more  thing.  We  also  set  up  a  series  of  workshops 
that  met  under  the  sponsorship  of  Cornell  University.  A  very  small 
number,  8  or  10,  outstanding  people  in  various  fields,  examined  this 
question  of  Federal-private  mdustry  involvement  and  tried  to  help 
make  some  estimates  about  what  the  increment  of  funding  could  be 
expected  from  the  private  industry.  This  group  was  headed  by 
Mr.  Thomas  O.  Paine  of  the  General  Electric  Go.  The  report  from 
that  workshop  and  preliminary  results  are  included  in  our  report.  It 
has  been  published  in  full  by  Cornell  University,  and  is  now  available.^ 

Senator  Nunn.  Chairman  Ray,  is  that  $12.5  billion  all  new  money, 
or  does  that  include  some  that  has  already  been  spent? 

Dr.  Ray.  No,  this  would  be  an  estimate  of  the  incremental  funding 
from  private  industry. 

Senator  Nunn.  Incremental? 

Dr.  Ray.  Private  spending. 

Senator  Nunn.  Thank  you.  Mr.  Chairman,  I  have  some  other 
questions  but  I  think  I  have  used  my  time  so  I  ^vill  defer. 

Senator  Ribicoff.  Senator  Percy. 

GOVERNOR   love's   RESIGNATION 

Senator  Percy.  Dr.  Ray  and  Mr.  Ash,  we  are  delighted  to  have 
you  here  this  morning.  Mr.  Ash,  I  would  like  to  ask  you  about  that 
part  of  your  title  dealing  with  management  rather  than  budget  this 
morning?  Essentially  what  happened  to  Governor  John  Love.  When 
the  administration  and  the  White  House  called  me  Friday  afternoon 
to  tell  me  about  the  creation  of  this  new  Federal  Energy  Adminis- 
tration, I  asked  the  question:  Wliat  about  John  Love's  relationship? 
lie  was  on  this  job  5  months  and  I  hoped  we  were  retaining  his  ex- 
pertise and  the  relationship  he  has  developed  with  Congress.  He  has 
had  a  long  training  and  experience  and  he  gave  up  the  Governorsliip. 
I  was  assured  John  Love  was  ver}^  much  a  part  of  this,  he  was  stajdng 
right  on.  So,  I  was  somewhat  shocked  to  pick  up  the  paper,  as  I 
had  been  after  the  "Saturday  Night  Massacre,"  to  find  there  had 
been  some  changes  in  organization. 

What  did  happen?  Why  could  not  John  Love  have  been  retained 
in  this  picture  when  we  are  bringing  250  executives  from  the  oil 
industr}^  in?  We  need  manpower  that  understands  the  energy  problem 
and  understands  also  the  waj^s  of  Government. 

Mr.  Ash.  I  had  hoped,  and  I  know  the  President  had  hoped,  that 
John  Love  would  continue  because  Governor  Love  had  made  a  very 
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significant  contribution  to  the  work  that  has  been  done  in  these 
hist  few  months.  He  had  performed  a  leadership  role  under  very 
tr^dng  circumstances,  as  is  always  the  case  in  the  beginning  of  any 
project,  and  had  done  it  so  very  well. 

He  chose  for  reasons  of  liis  o\vn  to  offer  his  resignation  but  certainly 
from  the  point  of  view  of  myself  and  the  President  he  had  done  a 
very  good  job  and  we  had  hoped  that  he  would  continue  in  the  work 
that  is  to  be  done  ahead. 

As  you  know,  ha\'ing  observed  it,  you  see  that  for  the  first  few 
months  of  any  program,  the  task  is  to  deal  A\dth  the  broad  policy 
issues  and  get  them  in  place,  sort  them  out,  determine  in  which  direc- 
tions to  go  and  in  all,  Governor  Love  had  worked  very  effectively 
and  very  successfully  toward  doing  so. 

Then,  wdth  the  change  of  mode,  in  effect,  that  comes  from  the 
different  dimension  of  the  problem  than  we  had,  say,  3  months  ago, 
the  organization  is  taking  a  new  turn.  It  must  now  be  highly  opera- 
tional, and  there  are  now  both  roles  to  play,  a  very  highly  operational 
role  and  a  Federal  energy  proposal  that  \\dll  be  considered  by  this 
committee  Thursday,  I  understand,  particularly  where  we  want  to 
develop  the  operational  role  that  is  added  to  the  policy  role  that 
had  been  done  before. 

He  left  for  reasons  of  his  ovm,  but  certainly  it  wasn'tfthat  either  the 
President  or  anybody  that  I  know  of  felt  in  any  way  dissatisfied  with 
the  very  important  work  he  had  done  in  the  time  that  he  had  done  it. 

A  NEW  ENERGY  CZAR 

Senator  Percy.  I  think  we  are  always  concerned  when  emergencies 
and  crises  require  the  necessity  for  a  czar  in  American  life.  Obviously, 
we  are  going  to  look  ver}^  carefully  at  the  qualifications  of  Mr.  Simon, 
in  the  light  of  the  kind  of  awesome  power  and  responsibilit}^  that  he 
is  going  to  have  over  the  life  of  every  single  American.  The  legislation 
will  require  confirmation  proceedings,  I  presume;  is  that  right? 

Mr.  Ash.  Yes,  sir. 

Senator  Percy.  And  I  presume  we  will  give  the  most  careful  thought 
to  his  qualifications.  You  obviously  must  have  been  a  key  factor  in 
recommending  that  this  kind  of  power  be  given  to  the  Administrator, 
to  shut  down,  I  presume,  businesses,  to  change  workmg  hours,  and  to 
change  the  mode  of  life  of  Americans.  You  must  have  considered  the 
qualifications  of  the  man  who  must  carry  out  the  responsibilities.  I 
know  this  is  not  a  confii'mation  proceeding,  but  would  3'ou  care  to  give 
us  some  comment  on  the  competence  and  capability  of  Mr.  Simon 
and  his  background,  and  why  he  seemed  to  be,  of  all  men  in  the  United 
States,  the  best  man  to  be  selected  by  the  administration  for  this 
awesome  power  over  our  lives? 

Mr.  Ash.  Well,  as  you  know,  for  a  number  of  years  now,  he  has,  in 
one  way  or  another,  worked  closely  with  the  energy  and  particularly 
the  petroleum  part  of  the  energy  business,  and  knows  considerably 
about  it,  both  in  national  and  domestic  dimensions.  Also  in  his  present 
work,  as  anybody  who  has  worked  with  him  knows,  when  a  job  needs 
strong  leadership  and  when  that  job  requires  the  very  kuid  of  involve- 
ment in  daily  operations  of  industry  and  people  of  the  country.  Bill 
Simon  is  certainly  a  tj^pe  that  can  accept  that  responsibility,  provide 
clear  and  clean  leadership,  and  that  is  the  kmd  of  leadership  that  is 
required.  We  do  need  it.  It  is  not  one  that  the  Government  can  deal 
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in  a  policy  sort  of  Avay.  It  is  one  in  which  the  Government,  unfortu- 
nately in  manj^  respects,  but  I  guess  necessarily,  must  involve  itself  in 
so  much  of  the  dailj^  lives  of  so  manj^  industries  and  so  many  people. 
He  is  quite  fitted  for  that.  As  j^ou  know,  he  will  be  here  Thursda}-  to 
testify  on  the  FEA  proposal  itself,  and  3^ou  will  get  an  opportunity 
outside  of  a  confirmation  hearing  to  deal  with  hitn. 

Senator  Ribicoff.  I  wonder  if  the  Senator  will  yield  at  this  point 
on  Mr.  Simon? 

Senator  Percy.  On  the  Chair's  time? 

MB.    SIMON AN    UNCOMMON    BUREAUCRAT 

Senator  Ribicoff.  On  the  Chair's  time.  I  believe  Mr.  Simon  is  the 
most  uncommon  bureaucrat  that  I  have  ever  dealt  AAdth  in  many 
A^ears  in  Government.  He  was  in  charge  of  oil  policy  primarily  5 
months  prior  to  Governor  Love.  He  is  the  only  man  in  Government 
that  you  could  have  called  up  on  the  telephone  and  get  an  answer 
immediately.  If  there  was  a  problem  that  required  him  to  get  the 
answer  from  anywhere  in  the  country,  you  would  get  that  answer 
immediately. 

As  an  example  of  how  Mr.  Simon  moves,  I  believe  my  colleagues 
on  the  committee  were  not  present  last  Sunday  because  of  other 
commitments,  but  once  it  was  evident  that  Mr.  Simon  was  going  to 
be  the  President's  appointee,  having  been  in  session  on  Sunday,  both 
Senator  Jackson  and  I  received  a  call  from  Mr.  Simon  as  to  whether 
we  would  work  with  him  on  Sunday  to  try  to  get  the  parameters  of 
this  new  agency  in  order,  and  Senator  Jackson  and  I  spent  3  hours 
mth  Mr.  Simon  and  his  entire  staff  trying  to  come  to  an  objective, 
and  a  clarification  of  the  problems. 

I  personally  don't  believe  that  the  President  could  have  chosen  a 
more  able,  competent  man  to  handle  the  problems  of  being  a  czar 
than  Mr.  Simon. 

Now  this  is  not  a  confirmation  hearing,  but  since  the  question  has 
been  raised  from  mj^  experience  with  Mr.  Simon  I  cannot  help  but 
take  this  opportunity  to  commend  him  most  highl}^,  and  I  believe 
the  country  and  the  President  and  the  Congress  will  be  very  pleased 
with  his  actions  even  though  we  may  not  agree  Avith  some  of  his  ob- 
jectives and  his  decisions.  I  would  gather  that  we  are  going  to  go 
through  a  very  controversial  year  in  this  countrj^  concerning  decisions 
that  Mr.  Simon  and  the  administration  and  the  Congress  will  reach, 
but  that  is  how  the  system  works.  This  is  on  my  time. 

Senator  Percy.  I  think  that  interjection  is  an  extremely  important 
one,  and  I  agree  Bill  Simon  is  a  brUliant  man.  He  ^^^ll  have  a  thorough 
going  over  in  his  confirmation  proceeding,  no  ciuestion  about  that, 
because  it  is  an  unusual  emergency  situation  and  the  power  he  would 
have  is  tremendous. 

Senator  Ribicoff.  You  will  have  a  chance  to  ask  him  on  Thursda}''. 

Senator  Percy.  We  will  see  him  on  Thursda}^,  and  I  did  talk  to 
him  on  the  telephone  on  Saturday,  and  I  think  we  are  grateful  for 
the  majority  party's  confirmation  of  the  judgment  of  the  administra- 
tion in  selecting  hun. 

Mr.  Ash.  If  I  may  interject,  j^ou  haven't  asked  the  question,  but 
sitting  to  my  left  is  the  prospective  deput}^  to  Mr.  Simon,  Mr.  John 
Sawhill,  and  he  also  comes  with  the  same  kind  of  talents  and  capabil- 
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ities.  It  is  like  giving  up  my  own  right  arm  to  give  him  up  to  this 
function,  on  the  other  hand,  I  am  sure  that  you  will  find  that  the 
leadership  of  this  prospective  new  agency  "will  be  in  exceedingly  good 
hands,  ones  fully  able  to  match  the  tremendous  challenge  that  they 
will  have. 

Senator  Percy.  Good. 

NEW   ENERGY  AGENCIES 

Mr.  Ash,  could  you  tell  us,  in  the  3  years  of  struggling  now  in  the 
real  world  of  politics,  how  far  have  we  strayed  from  the  Ash  Council 
report  and  the  ideal  world  pictured  in  that  report  so  far  as  energy  and 
natural  resources  organization  policy  is  concerned?  Particularly,  could 
3'ou  explain  the  proliferation  of  energy  agencies,  existing  and  proposed, 
that  have  been  created  in  the  last  3  years?  We  have  a  proliferation  of 
them  that  is  quite  extensive.  Just  to  list  a  few  of  them,  we  have 
ERDA,  NEC,  DENR,  EPO,  FEA,  AEC,  NSF,  FPC,  EPA,  Interior, 
Treasury,  Commerce,  and  0MB.  All  of  them  are  now  involved  in 
energy.  Will  you  take  a  long  look  and  tell  us  when  we  are  going  to  try 
to  stop  the  proliferation  and  start  consolidating  and  reducing  their 
number? 

Mr.  Ash.  The  Senator  may  remember  about  3  years  ago  there  was 
proposed  what  was  then  called  a  Department  of  Natural  Resources, 
which  had  an  energy  component  in  it.  DNR  served  as  the  model  for 
the  proposed  Department  of  Energy  and  Natural  Resources,  and  we 
stUl  believe  that  that  is  the  proper  direction  to  go,  to  bring  the  degree 
of  concentration  necessary  to  deal  with  the  subject  of  energy. 

We  are  proposing  moving  ERDA  at  this  time  as  an  urgent  step 
that  needs  to  be  taken  but  nevertheless  is  consistent  with  ultimately 
getting  to  that  same  concept  because  we  think  it  was  a  good  one. 

Now,  on  the  other  hand,  the  statement  that  was  made,  again  in  one 
of  the  President's  proposals  for  organizational  change  of  3  years  ago, 
didn't  anticipate  this  problem  in  particular,  but  said  there  ^vill  always 
come  the  time  when  some  problem  vnl\  arise  to  such  a  level  of  impor- 
tance that  we  will  create,  we  must  create,  a  separate  agency  to  deal 
with  it  for  so  long  as  it  does  stand  out  from  all  others  with  its  special 
importance. 

Here  we  have  come  to  one  such  situation.  At  earlier  times  we  have 
done  the  same  on  other  kinds  of  matters,  and  I  am  sure  that  even  had 
there  been  DENR  we  might  well  have  considered  the  importance  of 
this  subject  such  that  we  would  want  to  bring  close  to  the  President  a 
responsibility  and  authority  to  deal  vnih  certain  aspects  of  this  problem 
that  can  be  dealt  with  more  strongly  right  out  of  the  President's 
office  than  in  any  agency. 

So  the  basic  model  is  stUl  in  place.  We  are  mo\dng  toward  it  in- 
exorably. Maybe  it  will  take  a  little  longer  than  we  wanted  but,  at 
the  same  time,  we  recognize  tliere  have  emerged  always  some  special 
problems,  special  challenges  that  need  to  be  addressed. 

In  this  particular  case,  you  may  know  this  is  regarded  as  so  im- 
portant that  the  President  has  made  himself  the  Chairman  of  the 
Energy  Emergency  Action  Group  so  that  he  can  personally  participate 
in  the  total  policy  deliberations  that  bear  on  the  subject  of  energy. 
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SAFETY   FACTOR   OF   NUCLEAR   POWERPLANTS 

Senator  Percy.  Doctor  Kay,  at  this  time  I  have  just  one  question 
for  you :  The  President  has  proposed  sharply  reducing  the  time  required 
for  licensing  nuclear  powerplants  from  an  average  of  10  to  6  years. 
At  the  same  time  we  know  that  manj^  citizens  groups  are  aroused 
and  concerned  about  the  safety  factor,  so  much  so  that  the  President 
commented  on  this  on  national  television. 

How  can  the  conflicting  needs  of  society  for  more  energ}^,  and 
certainly  of  nonfossil  fuels,  and  safety  be  reconciled?  Also  how  would 
the  ERDA-NEC  split  assure  the  safety  of  nuclear  powerplants? 

Dr.  Ray.  Thank  you.  Senator.  I  will  try  to  respond  to  that  very 
broad  question.  We  believe  that  nuclear  energy  provides  a  very 
viable  alternative  to  other  means  of  creating  electricity,  and  our 
projections  are  that  whUe  we  are  using  only  about  5  percent  of  the 
capacit}^,  that  is  of  the  generating  of  electricity  right  now  from  nuclear 
plants,  in  the  course  of  the  next  10  years  that  will  rise  to  between  20 
and  30  percent,  around  40  percent  by  1990  and  probably  better  than 
half,  close  to  60  percent,  by  the  year  2000. 

We  believe  that  there  are  other  sources  that  also  can  and  should 
be  used  and  certainly  look  forward  to  increasing  the  use  of  geothermal 
power  for  electric  generation  where  that  is  possible.  Some  of  the  other 
alt9rnatives  are  more  far  reaching,  I  believe.  We  don't  have  tech- 
nology on  hand  as  yet  in  an  economical  way  to  use  solar  power  for 
direct  conversion  to  electricity  and,  of  course,  nuclear  fusion  is  a 
hoped  for  development,  given  the  support  of  research  over  the  rest 
of  this  century  into  the  21st  century. 

Now,  we  recognize  that  it  takes  a  long  time  to  build  a  nuclear 
powerplant,  8  to  10  years  from  concept  to  generating  electricity, 
and  part  of  this  is  due  to  a  very  cautious,  very  careful,  and  conser- 
vative approach  to  handling  a  t3^pe  of  power  which  everyone  acknowl- 
edges is  a  very  powerful  source  of  energy. 

For  that  reason  the  nuclear  industry  is  controlled  and  regulated 
more  drastically  than  any  other  segment  of  our  society.  The  specifi- 
cations for  construction  of  plants  and  for  the  way  in  which  they  can 
be  operated  are  subject  to  re^dew  by  the  Atomic  Energy  Commission 
at  every  stage  along  the  way  from  construction  to  final  operation. 

We  are,  at  the  present  time,  reviewing  our  procedures  to  see  whether 
we  can't  find  some  efficiencies  there  consistent  with  proper  consider- 
ation for  safety  and  for  environmental  impact  and,  with  your  per- 
mission, I  would  like  to  ask  Commissioner  Doub,  whose  field  of 
expertise  this  is,  to  comment  more  fully. 

But  before  I  let  go  of  this  microphone  I  just  want  to  point  out  that 
improving  the  regulations  and  licensing  and  permit  rules  y\il\  not 
totally  solve  the  question  of  the  long  tune  it  takes  to  build  these 
plants.  There  are  construction  delays  as  well.  Now,  this  type  of  thing 
applies  to  other  sorts  of  powerplants  as  well  as  those  that  become 
nuclear,  because  specifications  of  quality  control  in  nuclear  plants 
are  so  high,  the  effect  of  construction  delays  are  more  felt  in  that 
field. 

But  we  are  hopeful  that  from  the  standpoint  of  the  production  of 
raw  materials  and  components  and  the  labor  problems  involved,  all  of 
these  things  can  be  reviewed  and  efficiencies  can  be  found  to  reduce 
the  total  time. 


39' 

Ala}^  I  ask  Commissioner  Doub  to  answer? 

Senator  Percy.  I  think  it  would  be  well  in  consideration  of  the 
time  limit  to  turn  the  questioning  over  to  mj  collea2;ues  at  this  time. 
I  appreciate  that  part  of  the  answer  very  much,  Dr.  Ray.  We  will 
come  back  to  you,  Commissioner  Doub,  in  a  few  minutes. 

I  would  like  to  commend  the  chairman  and  our  ranking  Republican 
on  this  subcommittee,  Senator  Javits,  for  immediately  calling  these 
back-to-back  hearings  on  two  extremely  important  bills.  I  assured 
Secretar}^  Simon  and  I  assure  you,  Mr.  Ash,  that  the  Congress  will 
certainly  cooperate  in  every  respect  we  can  in  this  situation.  We  mil 
consider  these  bills  as  rapidly  as  possible,  commensurate  with  our 
trying  to  understand  and  improve  them.  I  think  the  two  proposals 
should  remain,  however,  separate  and  distinct  and  be  given  due 
consideration,  each  of  them  separately. 

Senator  Ribicoff.  Thank  you  very  much.  Senator  Percy. 

Commissioner  Raj^,  would  I  have  your  permission  to  ask  unani- 
mous consent  to  allow  your  statement  to  go  in  the  record  as  if  read 
so  we  can  spend  the  remainder  of  our  time  on  many  questions  in 
our  respective  minds? 

Dr.  Ray.  Yes,  sir,  I  would  be  pleased. 

Senator  Ribicoff.  Without  objection  the  entire  statement  will 
go  in  the  record  as  though  read. 

[The  above  referred  to  statement  follows :] 

Prepared  Statement  of  Dr.  Dixy  Lee  Rat,  Chairman  of  the  U.S.  Atomic 

Energy  Commission 

Last  August  I  had  the  privilege  of  testifying  before  this  subcommittee  on  S. 
2135,  which  contained  the  administration's  original  proposal  for  reorganizing 
Federal  energy  research  and  development  efforts.  Members  of  this  subcommittee 
and  others  in  the  Congress  and  the  administration  were  already  aware  at  that  time 
of  the  need  for  consolidating  and  strengthening  the  Federal  structure  for  energy 
research  and  development.  Events  during  the  intervening  four  months  have 
strengthened  our  conviction  that  reorganization  is  necessary.  It  is,  therefore,  a 
pleasure  to  testify  personally  and  on  behalf  of  the  Atomic  Energy  Commission 
in  support  of  S.  2744,  which  is  a  revision  of  S.  2135. 

The  need  for  immediate  reorganization  of  Federal  energy  research  and  develop- 
ment in  a  single  agency  was  clearly  stated  in  the  President's  November  7  tele- 
vision address  to  the  Nation.  Without  such  a  consolidation  it  would  be  extremely 
difficult  to  develop  to  their  full  potential  the  variety  of  fuel  sources:  fossil,  nuclear, 
solar,  geothermal,  hydro,  and  others  required  to  meet  our  growing  energy  needs. 
During  the  last  several  months  I  have  had  an  exceptional  opportunity  to  assess 
the  scope  and  magnitude  of  our  research  and  development  requirements  for  all 
of  these  energy  systems  in  formulating  recommendations  to  the  President  for  a 
5-year,  $10-biilion  program  for  Federal  energy  research  and  development.  To 
realize  the  potential  of  our  domestic  fuels  will  require  a  balanced,  vigorous,  and 
imaginative  use  of  all  our  energy  sources  and  improved  efficiency  in  energy  sys- 
tems. The  Energy  Research  and  Development  Administration  proposed  in  S. 
2744  will  help  to  attain  the  kind  of  balanced  approach  that  we  have  sought  to 
establish  in  our  recommendations  to  the  President. 

This  effort  will  require  us  to  integrate  the  activities  of  diverse  research  groups 
which  are  presently  competing  for  a  variety  of  resources:  funds,  skilled  people, 
and  facilities.  If  those  resources  are  to  be  used  in  the  best  possiljle  waj-,  there 
must  be  central  planning  and  coordination  of  all  energy  research  and  develop- 
ment efforts.  The  creation  of  ERDA  will  help  to  focus  responsibility  for  the 
Government's  diverse  activities  in  energy  research. 

In  creating  ERDA,  S.  2744  would  provide  for  a  unified  and  focused  Federal 
research  and  development  program.  The  functions  of  the  Nuclear  Energy  Com- 
mission (NEC)  would  assure  the  AEC's  important  regulatory  responsibilities  are 
continued  by  an  independent  agency. 

ERDA  would  be  formed  by  bringing  together  some  of  our  Nation's  best  talent 
in  research  and  development.  The  Atomic  Energy  Commission  would  bring  to 
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the  new  agency  its  extensive  experience  in  technical  management,  a  resource 
that  would  help  launch  ERDA  quickly.  The  network  of  national  laboratories 
created  by  AEC  would  provide  a  valuable  technical  base  for  the  new  agency. 
ERDA  would  likewise  acquire  professional  talent  in  fossil  fuel  development  from 
the  Department  of  the  Interior  through  the  transfer  of  the  Ofnce  of  Coal  Re- 
search and  the  Bureau  of  Mines  Energy  Research  Centers  to  ERDA.  The  new 
agency  would  also  be  enhanced  by  transfer  of  solar  and  geothermal  energy  de- 
velopment from  the  National  Science  Foundation.  From  the  Environmental 
Protection  Agency  ERDA  would  acquire  experts  on  the  development  of  alterna- 
tive automotive  power  systems  and  in  developing  technology  for  controlling 
emissions  of  air  pollutants  from  stationary  sources  using  fossil  fuels. 

ERDA  ORGANIZATION 

To  integrate  these  broad  capabilities  into  an  effective  organization,  ERDA  has 
been  structured  to : 

Assure  full  recognition  of  all  potential  energy  systems  at  the  highest  organiza- 
tion levels  and 

Retain  flexibility  for  adjustment  to  new  opportunities  and  circumstances  not 
now  predictable. 

Serving  at  the  top  levels  of  the  ERDA  organization  would  be: 

The  Administrator  and  Deputy  Administrator.  These  two  senior  officials  would 
be  appointed  by  the  President  with  the  advice  and  consent  of  the  Senate. 

Five  Assistant  Administrators,  each  responsible  for  a  major  area.  These  Assist- 
ant Administrators  would  also  be  appointed  by  the  President  with  the  advice  and 
consent  of  the  Senate.  They  would  be  chosen  for  their  technical  and  managerial 
abiUty  in  their  respective  areas. 

Staff  offices,  reporting  to  the  Administrator,  are  to  supply  staff  services  in  such 
categories  as  legal  services,  finance,  administration,  public  affairs,  equal  oppor- 
tunity, and  planning  and  analysis. 

Field  office  managers  will  be  responsible  for  overseeing  execution  of  ERDA 
programs  jjerformed  at  contractor  or  Government  facilities.  Specific  responsi- 
bilities will  vRTy  among  the  offices. 

The  Administrator  would  need  the  flexibility  provided  in  this  legislation  to 
mold  this  organization  in  the  wa}*  that  would  seem  most  effectivelj'  to  accom- 
plish ERDA's  program  responsibilities. 

ERDA  would  adopt  the  merit  personnel  system  of  the  Atomic  Energy  Commis- 
sion. This  system  has  proved  successful  in  attracting  and  retaining  highly  quali- 
fied scientific,  technical,  and  supporting  personnel  under  merit  principles. 

ADMINISTRATOR  AND  DEPUTY  ADMINISTRATOR 

The  single  Administrator  approach  focuses  responsibility  for  management 
in  one  single  office.  The  Administrator  and  his  Deputy  would  establish  policies 
and  plans  and  they  would  coordinate,  support,  and  manage  (1)  energy  research 
and  development  programs,  (2)  production  of  special  nuclear  materials,  and  (3) 
research,  development,  testing  and  production  of  weapons  in  accordance  with 
national  defense  responsibilities. 

ASSISTANT  ADMINISTRATOR  FOR  FOSSIL  ENERGY 

A  vital  component  of  ERDA  would  be  its  programs  to  develop  fossil  energy. 
It  is  recognized  that  many  of  the  most  promising  near  term  solutions  to  energy 
shortages  may  be  found  in  advancing  fossil-energy  technologies.  The  personnel 
being  provided  by  the  Department  of  the  Interior  would  form  the  core  of  talent 
upon  which  ERDA  would  draw.  The  Assistant  Administrator  for  Fossil  Energy 
would  focus  on  developing  new  and  improved  technologies  for  the  economical 
recovery  of  coal,  oil,  and  natural  gas.  Another  major  concern  would  be  the  im- 
proved uses  of  fossil  energy  sources.  Finally,  inherent  in  all  of  these  activities 
would  be  the  continuing  resiDonsibility  to  protect  the  health  and  safety  of  the  pub- 
lic and  to  imnrove  the  efficiency  of  processes. 

Basic  to  all  efforts  would  be  the  need  to  bring  fossil  fuel  concepts  to  the  point  of 
commercial  apj)lication.  This  Assistant  Administrator  would  be  responsible  for 
facilitating  transfer  of  new  technology  to  industry  through  appropriate  mech- 
anisms. 

Developing  new  and  improved  technology  for  the  economic  recovery  of  coal, 
oil,  and  natural  gas  includes : 

Research  on  advanced  extraction  techmilogy  relating  to  energy  source  materials; 

Liquefaction  and  gasification  of  coal ; 
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Production  of  coke  from  low-grade  coals  and  lignite;  and 

Transformation  of  oil  shale  to  petroleum  products. 

Ad\^ances  in  the  technology  of  energjr  conservation  through  improved  utiliza- 
tion of  fossil  energy  sources  would  be  pursued  in  areas  such  as : 

Advanced  combustion  systems  and  emission  control  systems ; 

Basic  research  on  the  ph3^sics  and  chemistry  of  fossil  fuels ;  and 

Other  advanced  teclmiques  for  using  fossil  fuels  and  reducing  environmental 
effects. 

ASSISTANT  ADMINISTRATOR  FOR  NUCLEAR  ENERGY 

The  responsibilities  for  nuclear  energy  development  and  operation  of  facilities 
for  enricliing  uranium  would  be  under  the  Assistant  Administrator  for  nuclear 
energy.  He  would  carry  forward  present  AEC  research  on  long  term  solutions  to 
energy  needs.  His  responsibilities  would  include  studying  new  nuclear  technologies, 
developing  them,  and  working  with  industry  to  bring  them  to  commercial  demon- 
stration. This  effort  involves  a  close  working  relationship  with  industry  to  ensure 
technology  transfer  and  effective,  cooperative  R.  &  D.  efforts. 

ResponsibiHties  for  R.  &  D.  on  systems  for  conversion  of  fission  energy  include : 

Civilian  power  reactors,  such  as  the  liquid  metal  fast  breeder  reactor  (LMFBR), 
light  water  breeder,  and  the  gas-cooled  concepts; 

Safety  research  on  nuclear  reactors ; 

Supporting  technology  relating  to  components,  fuel  preparation  and  recycling 
and  auxiliary  systems ; 

Technology  for  providing  on-board  electric  power  for  spacecraft; 

Improved  nuclear  propulsion  systems  for  submarines  and  surface  vessels;  and 

Peaceful  application  of  nuclear  explosives. 

Research  and  development  of  systems  for  the  conversion  of  fusion  energy- 
would  include : 

Research  on  the  fundamental  laws  of  physics  relevant  to  the  magnetic  con- 
finement of  thermonuclear  plasma; 

Experimental  production  of  sustained  thermonuclear  reactions ;  and 

Design  and  fabrication  of  devices  to  demonstrate  the  feasibility  of  controlled 
fusion. 

This  research  would  be  closely  coordinated  with  laser  fusion  efforts. 

A  significant  responsibility  would  involve  the  operation  of  facilities  for  enriching 
uranium  and  performing  research  to  develop  and  improve  enriching  techniques. 
AEC  is  now  attempting  to  transfer  technology  to  industry  with  the  intention  of 
inducing  industry  to  construct  additional  increments  of  uranium  enrichment 
capacity.  In  the  meantime,  the  sole  source  of  the  United  States  supplj^  of  uranium 
for  commercial  uses  comes  from  these  Government-operated  production  com- 
plexes. 

A  continuing  responsibility  would  be  exercised  over  health,  safety,  conserva- 
tion, and  environmental  aspects  of  all  nuclear  sj^stems  being  developed.  Included 
in  this  work  would  be  performance  of  nuclear  waste  management  activities. 

ASSISTANT  ADMINISTRATOR  FOR  ENVIRONMENT,  SAFETY,  AND  CONSERVATION 

Protecting  the  environment,  safeguarding  public  safetj^,  and  conserving  re- 
sources must  be  considered  in  developing  all  energy  systems.  Such  concerns 
inevitably  have  an  effect  on  hardware  development  for  any  specific  energy  tech- 
nology. These  would  be  the  responsibility  of  the  Assistant  Administrators  for 
Fossil  Energy,  Nuclear  Energy,  and  Advanced  Energy  Development.  Many  of 
the  most  critical  problems  in  energy  research  and  development  are  associated  with 
energy  demand  or  consumption  questions  or  with  more  fundamental  environ- 
mental or  safety  questions  that  are  not  necessarily  directlj'  related  to  the  develop- 
ment of  a  fuel  supply  technology.  These  matters  would  be  the  responsibility  of  the 
Assistant  Administrator  for  Environment,  Safety,  and  Conservation.  Pie  vvould 
also  be  able  to  provide  the  Administrator  with  a  general  assessment  of  the  en- 
vironmental, safety,  and  conservation  aspects  of  the  technologies  under  develop- 
ment. 

This  Assistant  Administrator  would  have  a  charter  to : 

Carry  out  general  R.  &  D.  programs  in  the  areas  c)f  environmental  pro  cction 
including  waste  management,  transportation,  health  and  operational  safet  ',  and 
alternative  conservation  technologies  arising  from  energy  sources  or  uses ; 

Provide  a  focal  point  for  coordination  of  environmental,  safety,  and  conserva- 
tion issues  with  other  agencies;  and 

Review  ERDA  programs  and  facilities  for  compliance  with  relevant  environ- 
mental, safety,  and  conservation  standards. 
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Examplps  of  topics  that  might  be  the  subject  of  research  by  this  element  include: 

Basic  biological  and  medical  problems; 

Environmental,  health,  and  safety  impacts  on  human  populations  and  various 
ecosystems ; 

Effect  of  thermal  discharges  on  aquatic  life; 

General  waste  management; 

Safety,  cost,  and  risk-benefit  factors  in  various  energy  systems; 

Conservation  factors  in  alternative  means  of  increasing  system  efficiencies;  and 

Fire  and  safety  reviews  of  ERDA  faciUties. 

Safety  responsibilities  exercised  by  this  Assistant  Administrator  would  extend 
to  the  oversight  of  Federal  facilities  under  ERDA  control  to  assure  that  they  are 
operated  in  a  safe  manner. 

ASSISTANT     ADMINISTRATOR     FOR     RESEARCH     AND     ADVANCED     ENERGY     SYSTEMS 

The  Assistant  Administrator  for  Research  and  Advanced  Energy  Systems 
would  have  important  development  responsibilities.  We  must  recognize  that 
there  is  need  for  energy  research  and  development  in  areas  that  fall  outside  both 
the  nuclear  or  fossil  categories  but  which  ERDA  could  profitably  study.  Work 
being  performed  by  this  Assistant  Administrator  would  support  both  fossil  and 
nuclear  programs  and  also  involve  other  advanced  energy  source  options. 

This  Assistant  Administrator  would  have  research  responsibilities  which 
broadly  relate  to  current  and  future  energy  missions  including: 

High-energy  physics  to  achieve  better  conceptual  understanding  of  matter 
and  energy; 

Medium-  and  low-energy  studies  of  nuclear  structures  and  processes; 

Fundamental  studies  of  the  properties  of  materials  and  phenomena  related 
to  their  potential  use  in  energy  systems ;  and 

Studies  of  processes  and  interactions  on  the  molecular  or  atomic  scale  related 
to  energy  applications. 

In  addition,  research  and  development  work  would  be  performed  on  new 
technologies  which  have  long-range  potential  for  generating  energy.  Efforts  would 
include  developing  for  commercial  appUction: 

Geothermal  and  solar  energy; 

Transmission  and  storage  of  energy; 

Magnetphydrodynamics  and  other  advanced  cycles;  and 

Other  advanced  concepts  such  as  conversion  of  tidal  and  wind  energy,  and 
advanced  automotive  systems. 

ASSISTANT  ADMINISTRATOR  FOR   NATIONAL  SECURITY 

The  Assistant  Administrator  for  National  Security  would  continue  to  exercise 
responsibilities  for  research  and  development  of  nuclear  weapons,  the  production 
of  weapons  materials,  and  the  testing,  manufacture,  and  reliability  assessment 
of  weapon  components  and  systems.  His  activities  would  be  coordinated  with  the 
Department  of  Defense. 

Responsibilities  for  research  and  development  on  nuclear  weapons  and  related 
programs  include; 

Development  of  nuclear  weapon  components  and  systems ;  and 

Laser  fusion  systems  capable  of  providing  specified  energy  units  to  a  laser- 
fusion  target. 

The  reactor  products  necessary  for  fabrication  of  weapons  will  be  produced  in 
Government-operated  reactors  and  would  be  the  responsibility  of  the  Assistant 
Administrator  for  National  Security.  He  would  also  perform  international  security 
functions  including  export-import  control  of  the  goods,  services,  and  information 
necessary  to  protect  national  security. 

ERDA   MANAGEMENT  AND    OPERATION 

The  Administrator  would,  of  course,  have  the  flexibility  to  run  his  Agency  as 
he  saw  fit.  But  if  we  were  to  project  from  present  successful  practices,  we  would 
assume  that  ERDA  would  probably  be  managed  and  operated  along  the  following 
lines. 

The  ERDA  Administrator  would  be  responsible  for  setting  agency  policy  and 
program  objectives  and  for  allocating  the  agency's  resources.  The  Administrator 
would  draw  upon  a  central  staff  to  provide  guidance  and  agency  control  in  the 
financial,  legal,  personnel,  and  other  administrative  areas.  A  strong  policy  pla.nning 
and  analysis  group  would  also  be  available.  In  the  assignment  of  priorities  and 
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allocation  of  funds,  each  Assistant  Administrator  would  propose  requirements  for 
his  programs. 

The  principal  staff  of  operating  divisions,  composed  of  individuals  with  strong 
technical-management  backgrounds,  would  provide  program  direction  and 
assessment.  Principal  responsibility  for  contract  administration  would  be  assigned 
to  managers  of  field  offices,  who  will  report  organizationally  to  the  Administrator. 

ERDA  would  operate  to  draw  upon  existing  strengths.  The  agency  would 
begin  with  existing  plant  and  laboratory  facihties  and  technical  organizations  of 
outstanding  capability,  competence,  and  versatility.  Clearly,  the  existence  of  a 
large-scale  fossil  fuel  Industry  with  its  own  technical  competence  and  resources 
makes  possible  a  wide  range  of  patterns  and  opportunities  for  Government- 
industry  cooperation. 

Each  Assistant  Administrator  would  have  flexibility  in  selecting  the  best  means 
for  conducting  research  and  development  under  his  responsibility.  Available 
options  would  include  using  the  national  laboratories,  contractors,  other  agencies, 
universities,  and  nonprofit  organizations. 

TRANSFER    OF    NUCLEAR   WEAPON    FACILITIES 

In  various  public  discussions  of  possible  ways  of  realigning  our  Federal  energy 
research  and  development  structure,  there  have  been  some  questions  aljout  the 
v/isdom  of  transferring  the  AEC  nuclear  weapons  program  to  ERDA.  Because  this 
is  a  most  important  issue  and  because  we  at  AEC  feel  strongly  aliout  it,  I  would 
like  to  set  forth  our  views  on  this  matter  in  some  detail. 

We  believe  that  it  is  important  to  the  successful  performance  of  both  our 
defense  and  civilian  programs  that  the  AEC's  nuclear  weapon  activities  be  con- 
tinued within  ERDA. 

The  framers  of  the  original  Atomic  Energy  Act  of  1946  were  concerned  with 
the  problem  of  establishing  independent,  civilian  control  of  a  then  newly  dis- 
covered and  powerful  source  of  energy  for  both  military  and  nonmilitary  applica- 
tions. We  believe  experience  has  demonstrated  their  wisdom  and  foresight  in 
forming  a  separate  agency,  free  from  the  direct  pressures  of  military  operational 
requirements,  to  develop  and  apply  a  technology  having  applications  in  both  the 
military  and  civilian  spheres. 

Nuclear  weapons  represent  basicallj^  an  application  of  large  energy  sources. 
W^eapon  research  and  development  and  the  production  of  nuclear  weapons  in- 
volve the  investigation  of  these  energy  sources  and  their  application  in  highly 
sophisticated  ways.  The  nuclear  design  laboratories,  their  associated  test  sites, 
and  the  integrated  weapons  production  facilities  represent  one  of  the  largest  and 
most  expert  concentrations  of  scientists,  engineers,  mathematicians,  and  their 
facilities  in  the  Nation.  These  capabilities  can  and  have  been  brought  to  bear  on 
military  as  well  as  civilian  energy  problems  in  the  most  effective  way.  During  the 
past  25  years,  the  multidisciplinary  laboratories  have  made  substantial  contribu- 
tions in  such  nonweapons  energy  fields  as  reactor  development,  controlled  ther- 
monuclear research,  plowshare,  and  the  space  power  program.  You  are,  of  course, 
av/^are  of  the  potential  of  laser  fusion,  an  energy  alternative  being  developed  by 
these  laboratories.  These  researchers  are  also  the  leaders  in  geothermal  research 
and  are  building  a  capability  in  the  solar  field.  These  capabilities  are  essential  to 
ERDA's  success  in  a  broadened  energy  role. 

We  believe  the  AEC  practice  of  using  these  resources  for  developing  energy 
alternatives  should  be  followed  within  ERDA.  The  scientists  and  engineers  at 
these  facilities  are  eager  to  apply  their  capabilities  to  energy  problems  and  will  be 
needed  to  assure  adequate  technical  skills  in  a  rapidly  growing  technology.  In 
them  ERDA  will  acquire  a  valuable  national  resource. 

ORGANIZATION   OF   THE   NUCLEAR   ENERGY   COMMISSION 

The  spectacular  growth  of  the  nuclear  power  industry  in  recent  years  has  greatly 
increased  demands  upon  the  AEC  for  regulating  the  peaceful  uses  of  nuclear 
energy.  As  \\'e  have  long  anticipated  the  time  has  now  come  Avhen  the  scope  and 
magnitude  of  the  regulatory  function  requires  the  undivided  attention  of  one 
agenc.v.  The  proposal  to  provide  for  a  separate  Nuclear  Energy  Commission 
(NEd)  is  another  step  in  the  evolution  of  the  Government's  involvement  in  con- 
trolling nuclear  development  and  use. 

The  Nuclear  Energy  Commission  would  consist  of: 

Five  Commissioners; 

An  executive  director  of  operations; 


44 

A  general  counsel  to  provide  legal  advice  and  assistance; 

A  controller  for  financial  management ; 

A  secretary  and  public  affairs  officer  to  assist  in  the  conduct  of  the  Commission's 
business  and  its  communications  with  the  general  public; 

A  policy  analysis  office  to  conduct  broad  policy  planning,  assessment  of  re- 
sources and  operational  planning  and  control  functions;  and 

A  reg-ulatory  line  staff  reporting  through  the  executive  director  of  operations. 

This  staff  wUl  operate  in  the  areas  of : 

Standards — setting  standards  for  licensed  nuclear  activities  involving  nuclear 
reactors,  other  nuclear  facilities  in  the  reactor  fuel  cycle,  and  the  possession,  use, 
transportation  and  disposal  of  nuclear  materials  in  civilian  activities; 

Licensing — review  and  evaluation  of  license  applications  for  nuclear  facilities 
and  materials ; 

Inspection  and  enforcement — inspection  of  licensed  nuclear  activities  to 
determine  compliance  with  NEC's  regulations  and  licensing  provisions;  and 
enforcement  where  necessary. 

Confirmatory  assessment — independent  assessment  of  research  requirements 
relating  to  reactor  safety  and  other  regulatory  responsibilities.  This  would  in- 
clude the  verification  of  research  results  for  applicability  to  safety  standards, 
design  features  for  reactor  safety,  and  safety  and  environmental  aspects  in  other 
areas  of  nuclear  application  where  NEC  has  responsibility. 

Standards,  licensing,  and  inspection  and  enforcement  (regulatory  operations) 
exist  in  the  current  organization  under  the  AEC's  Director  of  Regulation.  Con- 
firmatory assessment  is  a  new  organizational  responsibility.  It  would  give  the 
NEC  an  independent  capability  for  developing  and  analyzing  technical  informa- 
tion related  to  reactor  safety,  safeguards,  and  environmental  protection  in  sup- 
port of  the  licensing  and  regulatory  process. 

The  Commission  would  continue  to  have  the  assistance  of  the  licensing  and 
advisory  boards  of  the  AEC  including: 

The  Atomic  Safety  and  Licensing  Board  Panel, 

The  Atomic  Safety  and  Licensing  Appeals  Panel,  and 

The  Advisory  Committee  on  Reactor  Safeguards. 

NEC  would  be  responsible  for  licensing  and  regulating  the  civilian  applications 
of  nuclear  materials  and  facilities.  NEC's  responsibilities  would  embrace  a  com- 
prehensive set  of  programs  designed  to  ensure  that  activities  involving  nuclear 
materials  and  facilities  are  conducted  in  a  manner  consistent  with  public  health 
and  safety,  environmental  quality,  national  security,  and  antitrust  laws. 

The  Commission  would  carrj^  out  exclusively  the  regulatory  functions  of  the 
present  AEC,  including: 

The  establishment  of  policy  and  oversight  of  the  regulatory  operations ; 

Rulemaking ; 

Adjudication  of  licensing  and  enforcement  cases;  and 

Assessment  and  allocation  of  management  resources. 

The  regulatory  responsibilities  would  encompass  the  licensing  and  regulation  of 
all  nuclear  utilization,  production,  and  processing  facilities  for  industrial,  com- 
mercial, or  other  licensable  purposes,  including  transportation,  import  or  export  of 
nuclear  materials,  and  the  disposal  of  radioactive  wastes.  This  would  involve 
diverse  uses  of  nuclear  materials  and  facilities,  such  as  in  electric  power  generation, 
nuclear  research,  and  medical  diagnostics  and  therapy  and  industrial  radiology. 

NEC  would  have  the  statutory  authority  to  engage  in  contracting  for  con- 
firmatory research  which  the  Commission  deems  necessary  for  the  discharge  of 
its  licensing  and  regulatory  functions.  Furthermore,  NEC  would  be  able  to  obtain 
appropriate  research  and  development  data  develojaed  by  ERDA  and  other 
Federal  research  agencies  and  to  examine  and  analj'ze  the  data.  ERDA  and  other 
Federal  agencies,  to  the  extent  practicable,  would  be  expected  to:  (1)  furnish 
NEC,  on  a  reimbursable  basis,  such  research  services  as  the  Commission  deems 
necessary  for  the  conduct  of  its  functions,  and  (2)  coojierate  with  respect  to  the 
establishment  of  priorities  for  the  furnishing  of  research  services  requested  by 
NEC. 

NEC  would  have  the  responsibility  for  planning,  budgeting,  and  evaluation 
of  results  of  the  light  water  reactor  safety  program.  The  Loss  of  Fluids  Test  and 
Power  Burst  Facilities  would  be  transferred  to  ERDA,  which  would  continue  to 
perform  the  day-to-day  management  of  these  programs  on  a  reimbursable  basis 
under  agreement  with  NEC.  In  the  areas  of  biomedical  and  environmental  re- 
search, waste  management  and  transportation,  NEC  would  be  provided  additional 
funding  to  initiate  research  appropriate  to  the  regulatory  responsibilities  for  the 
protection  of  public  health  and  safety. 
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At  the  request  of  the  Administrator,  the  Advisory  Committee  on  Reactor  Safe- 
guards would  conduct  safety  reviews  of  ERDA  nuclear  activities  and  facilities. 
NEC  would  be  authorized  to  license  the  following  categories  of  future  ERDA 
facilities:  (1)  demonstration  liquid  metal  fast  breeder  reactors  when  operated  as 
part  of  power  generation  facilities  of  an  electric  utility  system,  (2)  other  demon- 
stration nuclear  reactors  w'hen  operated  as  part  of  a  power  generation  facility 
system,  (3)  facilities  used  primarily  for  the  receipt  and  storage  of  high  level  radio- 
active wastes  resulting  from  licensed  activities. 

ERDA  and  NEC  would  both  have  important  rules  in  assuring  that  new  types 
of  nuclear  power  ])lants  met  the  most  exacting  standards  in  terms  of  health,  safety, 
and  protection  of  the  environment.  In  the  early  stages  of  research,  ERDA,  like 
AEC,  would  be  fully  responsible  for  all  health,  safety,  and  environmental  aspects 
of  reactor  design.  When,  however,  design  has  advanced  to  the  point  where  it  is 
possible  to  build  a  reactor  plant  which  may  demonstrate  commercial  feasibility, 
NEC  would  begin  to  exercise  its  licensing  role  as  it  would  over  any  commercial 
nuclear  power  plants. 

Under  this  arrangement  both  agencies  would  be  working  together  to  achieve 
the  highest  level  of  safety  and  reliabilitj^  in  new  plants.  Licensing  at  this  point  in 
the  commercial  demonstration  stage  would  also  bring  into  play  a  development 
process  that  w^ouid  make  the  best  use  of  the  talents  of  both  NEC  and  ERDA.  NEC 
review  would  assure  that  the  reactor  could  meet  appropriate  safety  standards, 
but  it  might  also  demonstrate  that  existing  standards  w^ere  not  relevant  and  re- 
quired change.  In  this  case  NEC  would  have  an  opportunity  to  revise  its  stand- 
ards before  the  new  reactor  design  came  into  full  commercial  use.  In  no  event,  of 
course,  w^ould  a  new  standard  be  compromised  to  satisfy  a  development  objec- 
tive. On  the  other  hand,  the  NEC  review  at  thh  point  in  the  developmental  stage 
might  demonstrate  the  need  for  design  modifications.  Licensing  reactor  demon- 
stration facilities  would  also  enable  NEC  to  adjust  its  staffing  and  programs  to 
handle  the  licensing  of  new  reactor  types  before  they  come  into  full  commercial 
use.  Under  present  arrangements  AEC  Regulatory  staff  performs  safetj^  review 
for  AEC  commercial  demonstration  plants.  The  Liquid  INIetal  Fast  Breeder 
Reactor  demonstration  plant  will,  of  course,  be  licensed  b}^  NEC. 

Licensing  will  also  be  extended  to  new  facilities  used  to  process  and  store  high 
level  radioactive  wastes  generated  by  commercial  reactors.  This  Avill  assure  that 
such  new  facilities  meet  the  appropriate  safety  standards.  Of  course  w^e  expect 
that  NEC  and  ERDA  will  work  closely  together  to  exchange  information.  The 
objective  is  to  develop  safe  facilities  which  incorporate  the  most  modern  tech- 
nology. 

AEC  is  currently  working  with  industry  on  the  transfer  of  technology  necessary 
to  permit  cominercial  operation  of  new  uranium  enrichment  facilities.  When  pri- 
vate commercial  uranium  enrichment  facilities  are  constructed  they  would  be 
licensed  by  NEC. 

To  summarize,  the  proposed  Nuclear  Energy  Commission  is  designed  to  assure 
protection  of  the  public  health  and  safety  in  civilian  nuclear  activities.  The  new 
organization  would  eliminate  the  appearance  of  regulatory  and  developmental 
conflicts  in  administering  the  nuclear  energy  program.  The  reorganization  would 
maximize  regulatory  objectivity  and  impartiality,  increase  public  confidence  in 
nuclear  regulation,  permit  the  Commissioners  to  concentrate  exclusively  on  regu- 
latory issues,  and  create  a  fully  independent  regulatory  agency  which  the  rapidly 
maturing  nuclear  industry  requires. 

I  have  tried  to  describe  the  principal  features  of  ERDA  and  NEC  as  they  are 
outlined  in  S.  2744. 1  believe  that  we  need  both  of  these  organizations  now:  ERDA, 
to  provide  a  vital  and  aggressive  energy  research  and  development  program; 
NEC,  to  assure  the  expedient  regulatory  review  of  nuclear  power  plant  con- 
struction and  operation  without  compromising  environmental,  health,  or  safety 
standards.  We  are  fortunate  that  members  of  the  Congress  and  the  Administration 
have  acted  promptly  and  decisively  in  this  way  to  meet  the  crisis  w^hich  now 
confronts  us.  I  commend  you,  Mr.  Chairman,  and  your  subcommittee  for  caUing 
hearings  promptly  on  this  important  legislation,  and  I  offer  the  full  support  of  the 
Atomic  Energy  Commission  in  perfecting  the  bill  now  before  you. 

ENERGY  NEEDS  AND  THE  EFFECT  ON  THE  ENVIRONMENT 

Senator  Ribicoff.  Commissioner  Ray,  and  Mr.  Ash,  one  of  the 
great  problems  facing  the  Nation  is  how  we  balance  our  energy  needs 
with  the  conservation  of  our  environment.  I  personally  don't  believe 
that  the}'  are  inconsistent. 
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I  believe  that  now  that  the  price  of  energy  as  reflected  in  the  price 
of  oil  keeps  going  up  beyond  $8  a  barrel,  it  is  economically  feasible 
at  world  competitive  prices  to  develop  energy  and,  at  the  same  time, 
preserve  our  environment. 

Don't  you  think  if  we  bring  the  enwonmentalists  in  with  the 
planning  of  new  energy  resources  and  alternate  supplies  of  energy, 
we  can  avoid  these  confrontations  between  those  who  want  more 
energy  and  those  who  want  to  preserve  the  environment.  I  personally 
beUeve  we  can  have  both  if  we  plan  properly.  I  would  like  the  comment 
from  both  you  and  Mr.  Ash  as  to  how  we  reconcile  the  environment 
with  the  increased  supply  of  energy. 

Dr.  Ray.  Mr.  Chairman,  I  agree  most  fervently  with  the  things 
you  have  said.  I  think  we  have  had  too  long  a  period  of  time  in  which 
we  have  been  polarized,  in  which  those  who  would  develop  resources 
have  been  in  a  position  of  opposing  those  who  would  ask  for  a  greater 
restraint  and  greater  consideration  for  the  quality  of  environment 
and  for  greater  efficiencies  in  uses  of  those  resources. 

The  time  has  come,  I  think,  for  the  advocacy  or  argumentative 
phase  to  be  terminated  and  for  people  to  work  together,  recognizing 
that  what  we  need  is  a  balance,  a  reasonable  use,  combined  with  a 
reasonable  concern  for  environment  and  the  quality  of  life. 

We  have  considered  conservation  not  alone  in  terms  of  natural 
resource  conservation  and  use  but  also  in  terms  of  increasing  effi- 
ciencies in  energy  conversion.  The  latter,  which  is  often  a  very  in- 
efficient process,  is  a  very  important  part  of  the  recommendation  in 
this  5-year,  $10  billion  program.  On  the  5-year  basis,  conserving 
energy  and  energy  resources  is  recommended  for  expenditures  of  about 
$1)^  billion  of  the  total  $10  billion. 

We  feel  that  much  can  be  done  in  this  area,  particularly  in  coal 
research.  As  the  cost  of  coal  rises,  especially  that  of  low  sulfur  coal, 
the  market  itself  will  provide  a  sufficient  return  on  the  investment  so 
that  the  coal  companies  will  be  able  to  afford  the  rehabilitation  of 
strip  mining  areas. 

We  must,  in  this  case,  recognize  that  good  conservation  may  mean 
more  in  terms  of  good  rehabilitation  than  in  terms  of  prohibition. 
I  think  that  this  is  an  area  in  which  we  must  work  very  hard. 

Senator  Ribicoff.  Mr.  Ash. 

Mr.  Ash.  I  would  just  want  to  add  one  observation  to  that,  you  will 
notice  over  there  to  your  left 

Senator  Ribicoff.  I  wonder  if  you  would  have  a  member  of  your 
staff  point  out  the  role  of  conservation  in  the  setting  up  of  this  agency 
as  you  explain  it,  Mr.  Ash. 

Mr.  Ash.  Yes.  Mr.  Zarb  here  will  describe  the  role  of  environment, 
safety,  and  conservation  as  it  relates  to  the  management  of  the  re- 
search and  development  administration. 

Mr.  Zarb.  Mr.  Chairman,  each  of  the  line  organizations  has  within 
it  an  organization  which  is  committed  to  environment,  safety,  and 
conservation.  If  you  v/ill  note  the  Administrator  for  Fossil  Energy 
Development,  the  same  applies  to  the  nuclear  development,  and  then 
you  fuid  a  crosscutting  Assistant  Administrator  who  has  responsibility, 
primary  responsibility,  for  environment,  safety,  and  conservation.  The 
same  applies  in  the  area  of  advanced  energy  systems  where  we  find  the 
presence  of  a  conservation  division  within  that  group.  So  the  organi- 
zation envisions  a  conservation  environment  presence  in  each  of  the 
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line  organizations  with  a  senior  official  crosscutting  the  entire  organi- 
zation with  that  primary  interest. 

STAFFING  WITH   TRUSTED    PEOPLE 

Senator  Ribicoff.  I  would  hope  that  when  the  time  comes  to  staff 
that  agency  that  there  would  be  placed  in  these  positions  men  and 
women  who  the  conservationists  of  this  country  trust  and  whose  opin- 
ions they  can  rely  on.  I  believe  that  is  ver}^  important. 

I  believe  it  is  also  important  to  avoid  a  situation  that  took  place  in 
the  past  few  days  when  one  agency  on  its  own  orders,  extended  the 
years  in  which  the  emission  standards  on  automobiles  were  to  be 
effective  without  the  consultation  of  Mr.  Train.  I  mean  these  are  the 
actions  that  cause  shock  waves  to  go  through  the  environmental  seg- 
ment of  our  Nation,  and  raise  doubts  as  to  the  reconciliation  between 
energy  and  environment. 

Would  you  want  to  comment  on  this  situation? 

Mr.  Zarb.  Mr.  Chairman.  I  want  to  add  that  the  senior  adminis- 
trators, all  five  of  them,  will  be  confirmed  by  the  Senate,  and  it  is  our 
plan  to  carefully  select  these  people  so  that  they  bring  the  balance 
that  you  suggest. 

EMISSION  STANDARDS 

Senator  Ribicoff.  Now,  from  a  management  standpoint,  do  we 
get  into  a  situation  where  j^ou  extend  the  emission  standards  on  auto- 
mobiles where  they  v/ere  or  were  not  justified  without  consulting  with 
Mr.  Train  of  the  EPA  who  had  a  responsibility  to  play  a  role  in  this, 
I  am  just  curious. 

Mr.  Zarb.  I  am  not  familiar  with  the  fact  that  that  consultation 
didn't  take  place  but  if  it  did  not,  obviously,  it  was  incorrect. 

Senator  Ribicoff.  As  I  read  the  press,  Mr.  Train  indicated  that  he 
had  not  been  consulted  before  this  decision  had  been  made. 

Mr  Ash.  I  can  describe  what  I  know  of  it,  and  I  think  its  factually 
correct,  that  there  were  discussions  with  Mr.  Train,  not  that  every- 
body came  to  an  agreement,  EPA  published  its  regulations  and  then 
proposed  legislation  was  sent  to  the  Congress  that  was  contrarj^  to 
that.  It  was  sent  not  by  submitting  the  proposed  legislation  itself 
to  the  EPA  but  after  considerable  verbal  disscussions  with  the  EPA 
as  to  the  differences  of  opinion  and  as  to  the  actions  contemplated. 

I  tliink  the  news  version,  and  I  checked  on  it  myself,  although  what 
I  have  is  second  hand  because  I  wasn't  a  party  to  it.  I  was  told  by 
Mr.  Sawhill,  who  is  here  and  who  did  have  that  discussion  with  the 
EPA,^that  such  a  discussion  took  place  even  though  the  news  reported 
that  it  didn't.  Now  maybe  the  difference  is  whether  the  discussion 
took  place.  Or  whether  a  specific  proposed  legislation  was  put  in 
front  of  them,  and  I  think  that  is  the  minor  difference.  Mr.  Sawhill 
himself  had  that  personal  discussion  with  the  proper  authorities  in 
EPA  before  there  was  a  contrary  position  proposed. 

Senator  Ribicoff.  One  final  question  before  I  use  up  my  10  minutes, 
Commissioner  Ray. 

ALTERNATE  SOURCES  OF  ENERGY 

Your  report  to  the  President,  as  I  read  in  the  Wasington  Post,  it 
brought  the  conclusion  that  Mideast  oil  was  still  needed  to  supply 
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about  20  percent  of  our  energy  needs  for  the  next  15  to  20  j^ears.  I;^ 
it  your  feeling  then  that  alternate  sources  of  energy  cannot  make  us 
self-sufl5cient  in  the  next  two  decades? 

Dr.  Ray.  No  sir.  I  am  not  sure  of  the  source  of  that  particular 
comment.  But  because  of  the  way  in  which  the  report  was  drawn, 
with  many,  many  meetings  involving  large  groups  of  people,  the 
drafts  as  they  were  developed  were  quite  freely  available.  There  was 
much  discussion  about  the  Nation's  ability  to  replace  oil  now  im- 
ported from  the   Mideast.   Table  2.2   summarizes  our  conclusions. 

(Table  2,2  is  printed  in  the  appendix;  see  p.  329.) 

Dr.  Ray.  Now,  whether  this  Nation  continues  to  import  Mideast  oil 
depends  upon  many,  many  decisions,  most  of  them  outside  the  field  of 
research  and  development. 

From  the  standpoint  of  domestic  fossil  fuel  resources,  not  just  oil, 
but  including  coal  as  well,  and  the  technology  to  convert  coal  into 
a  liquid  fuel,  this  country  has  all  of  the  resources  that  it  would  need 
to  be  self-sufficient  provided  we  can  learn  better  ways  to  make  it 
economical.  We  must  also  make  the  right  decisions,  both  from  the 
standpoint  of  cost  and  the  standpoint  of  environmental  affects,  in 
using  these  resources. 

SELF-SUFFICIENCY   IN    ENERGY — HOW   LONG? 

Senator  Ribicoff.  All  right  then,  the  next  question:  If  this  Nation 
makes  the  right  decisions,  how  many  years  will  it  take  to  make  our 
Nation  self-sufficient  in  energy? 

Dr.  Ray.  I  think  we  would  all  love  to  have  the  crystal  ball  that 
would  give  us  that  answer. 

Senator  Ribicoff.  Well,  from  the  work  that  you  have  done,  both 
you  and  Mr.  Ash  have  been  involved  deeply  in  this  field,  if  we  make 
the  right  decisions,  the  right  commitment  of  money  and  technolog}^ 
how  many  years  would  it  take  this  country  to  be  self-sufficient  in 
the  entire  field  of  energy  for  our  basic  needs  in  tliis  Nation? 

Dr.  Ray.  In  my  judgment,  if  we  do  all  these  things  we  will  have 
the  capability  to  know  whether  we  can  or  cannot  be  self-sufficient. 
We  can  also  decide  which  technologies  can  in  fact  be  applied  to  what 
end  within  this  5-year  period  by  1980,  We  can  probably  gain  that 
knowledge.  But  to  do  the  actual  development  to  commercial  scale  will 
require  an  additional  time,  and  it  is  my  judgment  that  if  we  start 
now  it  will  probably  take  about  10  years  before  we  can,  in  fact,  be 
self-sufficient. 

Senator  Ribicoff.  Mr.  Ash,  would  you  like  to  comment? 

Mr.  Ash.  Mr.  Chairman,  to  add  toVhat  Dr.  Ray  has  said,  and  I 
want  to  particularly  add  this  because  I  know  there  has  been  some 
confusion  and  misunderstanding.  The  President's  statement  contem- 
plated a  capability  for  self-sufficiency,  which  is  somewhat  different 
from  self-sufficiency  and  it  does  make  a  major  difference.  The  capa- 
bility for  self-sufficiency  can  come  from  the  development  of  our 
domestic  resources,  and  can  even  come  from  different  means  of 
acquiring  our  imported  resources  so  we  don't  come  to  a  state  of 
dependence  as  we  now  have,  can  come  from  such  things  as  more 
storage  capacities  that  we  can  develop  within  this  country  because  it 
may  not  be  in  our  best  national  interest  5  or  10  years  from  now,  or 
whatever,  it  may  not  be  in  our  best  national  interests  to  pump  out 
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of  this  country  all  of  the  soil  that  we  have  or  use  all  of  its  coal.  We 
still  maj^  want  to  be  importing  for  quite  other  reasons,  but  the  main 
point  is  to  have  such  a  capability  for  self-sufficiencj^  that  we  will  not 
be  blackmailed  or  cannot  otherwise  be  put  into  an  adverse  position 
vis-a-vis  other  countries. 

So  I  think  we  have  to  make  clear  that  the  President  is  not  saying 
we  are  going  to  produce  all  the  energy  we  need  in  this  country.  We 
are  going  to  have  the  capability  to  be  self-sufficient  but  with  such 
capability  we  then  can  bargain  with  the  rest  of  the  world  in  quite 
different  ways  than  the  bargaining  position  we  have  now,  and  I  think 
that  is  a  point  that  needs  to  be  clarified  because  I  know  there  has 
been  a  fair  amount  of  confusion  on  it. 

Senator  Ribicoff.  Thank  you. 

Senator  Javits. 

Senator  Javits.  Thank  you. 

A   POSSIBLE   RECESSION 

Mr.  Ash,  one  of  the  deep  problems  which  is  troubling  the  country 
is  the  almost  inevitability  of  a  recession  in  1974  based  on  the  alleged 
energy  crisis. 

Now,  some  estimates  of  unemployment  range  to  6  percent  which 
would  be  roughly  speaking  a  one-third  increase  over  present  unem- 
plojTiient.  It  is  expected  to  have  catastrophic  effects  upon  recreation 
and  upon  vacation  resorts,  and  upon  road  travel  with  the  enormous 
amount  of  involvement  which  that  implies. 

Now,  is  there  anything  in  this  connection  in  your  gearing  up  to 
meet  this  crisis  that  3^011  can  tell  the  country.  America  can  stand  bad 
news  but  it  would  like  to  know  where  its  at,  and  there  is  no  reason 
why  these  ideas  should  overdiscount  the  situation.  Is  there  anything 
as  the  Budget  Director  that  you  can  tell  the  country  on  that  score  as 
to  what  the  administration  really  expects? 

Mr.  Ash.  In  this  case  I  will  speak  as  a  member  of  the  Troika  which 
embraces  more  economic  and  fiscal  considerations.  As  you  know,  just 
this  last  week  the  CEA  has  come  up  \vith  the  best  analysis  that  could 
be  made  within  the  executive  branch,  including  the  CEA's  work,  the 
Treasury's  work,  our  own  work.  It  concluded  that  if  the  oil  embargo 
continues  tlirough  the  whole  course  of  1974,  then  the  adverse  effect 
upon  our  gross  national  product  from  the  energy  crisis  in  total  would 
range  someplace  between  a  1  and  2  percent  reduction  of  real  gross 
national  product,  would  generate  an  unemployment  rate  which  is  now 
02  percent — generally  considered  very  high  employment  considering 
the  mix  of  the  moment — -into  5  percentage  points,  hopefully  not  over 
6.  So  your  numbers  are  just  right  in  that  respect,  Senator.  These  are 
based,  of  course,  upon  the  best  premises  and  assumptions  that  we  can 
make  at  the  moment,  including  the  one  that  the  embargo  will  continue. 

Now,  the  basic  energy  policies  that  underlie  the  administration  of 
the  energy  programs  are,  first,  that  eveiybody  in  this  country  keeps 
healthily  warm  and,  second,  that  we  maintain  jobs  and  employrnent. 
To  do  that  with  what  is  obviously  a  total  limitation  of  energy  available, 
requires  that  that  limitation  be  apportioned  in  ways  to  achieve  these 
basic  objectives. 

The  first  reduction,  of  course,  to  the  extent  that  it  can  be  adminis- 
tratively brought  about,  is  to  reduce  the  unnecessary  uses  of  energy 
including  a  fair  amount  that  goes  on  in  automobile  travel. 
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Then,  as  one  works  down  this  scale  of  priorities  we  believe  it  is 
essential  in  protecting  jobs  to  particularly  project  those  jobs  in  in- 
dustries that  interact  in  the  economy  in  such  a  wsij  that  the}^  bear 
on  many  other  jobs.  Some  industries,  of  course,  are  so  critical  to  the 
whole  running  of  the  economy  that  some  down  time  there  and  job 
loss  translates  to  1,  2,  5,  or  10  jobs  lost  elsewhere. 

There  are  other  industries,  that  while  there  may  be  some  jobs  lost, 
there  will  not  be  the  same  effect  on  the  economy  and  the  basic  objec- 
tives we  have.  I  do  not  mean  to  say  we  can  administer  it  perfectly 
toward  those  objectives,  but  the  basic  objectives  are  to  have  those 
priorities  in  mind  and  minimize  the  effect  on  the  economy.  Clearly, 
there  will  be  an  effect  on  the  economy. 

Now,  if  this  projection  is  true,  and  it  is  based  on  a  number  of 
premises,  it  is  very  hard  to  know,  then,  whether  minus  1-2  percent 
effect  on  real  GNP  that  comes  from  the  energy  crisis  itself  will  reduce 
the  growth  of,  say,  2)^-3  percent,  down  to  a  one  to  one  and  a  fraction 
percent  of  real  GNP  growth  for  the  whole  of  the  year. 

As  best  we  can  forecast,  the  impact  will  fall  most  adversely  upon 
the  first  quarter  and  less  so  on  subsequent  quarters  of  the  calendar 
year  1974. 

What  will  be  the  problems?  The  problems  will  largely  be  these: 
They  Mill  be  the  maldistribution  of  our  energy  resources.  With  7 
percent  less  energy  available,  which  is  about  the  amount  that  would 
be  the  reduced  level  of  energ}^,  assuming  the  embargo  continues,  it  is 
possible  to  distribute  it  in  a  way  that  would  be  almost  no  adverse 
effect  on  the  economy  if  everything  Avorked  ideally.  But  that  is  based 
upon  the  premise  that  w^th  2  million  barrels  per  day  taken  out;  that 
is,  in  particular  areas  ^ith  particular  uses,  we  can  immediately'  rear- 
range the  whole  distribution  system  and  even  the  refinery  system  to 
come  down  with  a  new  distribution  pattern  that  is  fully  optimal. 
There  vrill  be  some  discontinuities,  there  will  be  some  problems  of 
adjustments  that  will  particularly  affect  us  in  the  period  immediately 
ahead.  The  real  problem  is  not  that  on  the  average  we  can  bear  this 
energy  reduction  and  bear  it  with  minimal  effect,  but  some  particular 
instances  will  inevitably  arise  Avith  a  problem  much  bigger  than  the 
average,  and  there  is  the  problem  that  has  to  be  managed.  That  is 
the  kind  of  problem  that  Bill  Simon  will  be  managing,  which  is  to 
make  sure  that  when  somebody  calls  up  from  New  Hampshire  and 
says  'T  am  turning  the  utility  off  because  I  don't  have  oil  today, 
that  we  immediately  work  in  a  highly  expediting  fashion  to  make  sure 
he  gets  that  oil  even  when  in  average,  our  problem  is  a  barrel  problem. 

That  is  the  nature  of  the  problem  and  that  is  why  I  say  that  in  the 
Federal  Energy  Administration  we  are  going  from  a  change  of  mode 
dealing  with  macropolicy,  macroeconomics,  we  are  now  getting  down 
to  a  job  to  make  sure  a  trainload  of  coal  is  moving  North  when  it 
should  be  moving  North  or  a  boatload  of  crude  is  being  distributed  to 
the  right  ])lace  to  go  into  tlie  right  utility  or  industrial  or  other  use. 
That  is  the  nature  of  the  problem  that  we  are  down  to  now,  and  the 
whole  administration  mode  has  to  change  to  deal  with  that  instead 
of  just  the  broad  policy  of  what  is  the  problem  in  total  and  what  are 
our  principles  in  total. 

Senator  Javits.  Thank  j^ou.  It  is  very  helpful.  Mr.  Chairman,  do  I 
have  another  minute  or  2? 

Senator  Ribicoff.  Yes,  3^ou  have  2  more  minutes. 

Senator  Javits.  Two  more  minutes? 
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WHAT  IS  THE  DECISION  ON  RATIONING? 

Mr.  Ash,  I  have  a  corollary  question  to  that.  Has  the  adminis- 
tration made  a  policy  decision  that  this  administration  on  Avhich  our 
whole  future  hinges  is  going  to  be  done  by  law  and  allocation  and 
rationing,  et  cetera,  or  have  they  come  do^^^l  to  the  other  side  that  it  is 
going  to  be  done  b}?"  taxes  or  exhortations  to  be  patriotic,  et  cetera? 

Mr.  Ash.  The  statement  of  the  President  is  one  that  still  holds  and 
that  is  that  it  would  be  very  preferable  to  solve  this  problem  \\'ithout 
going  to  a  gasoline  rationing  system.  However,  such  a  system  is  being 
developed  and  prepared  just  in  case,  and  certainly  the  problem  is  going 
to  be  solved  one  ^vay  or  the  other  but  we  strongly  believe  that  solutions 
other  than  rationing  are  preferable  if  the}^  are  workable.  Those  solu- 
tions include  voluntarj^  efforts  and  we  are  very  pleased  at  some  of  the 
results  that  we  see  present  in  the  voluntary  response.  There  are 
alreadAT"  some  mandatory  programs,  there  is  consideration,  as  you 
know,  of  plans  other  than  rationing  that  might  precede  rationing,  but 
we  are  not  going  to  let  that  moment  pass  when  we  must  make  a 
decision  of  rationing  or  not,  and  by  default  fail  to  make  the  right  deci- 
sion when  that  time  comes. 

WHEN   CAN  WE   EXPECT   A   DECISION    ON   RATIONING? 

Senator  Javits.  Just  one  question  on  that.  I  happen  to  believe 
in  rationing,  and  I  am  for  it  and  I  vdsh  to  so  declare,  but  by  what  date 
do  we  have  a  right,  in  order  not  to  let  time  and  the  opportunity  to 
slip  away  from  us,  to  expect  this  decision. 

Mr.  Ash.  The  first  date  when  it  must  be  made  is  variable  depending 
upon  the  response.  If,  for  instance,  the  voluntary  response  went  so  far 
as  to  itself  reduce  consumption  to  the  full  level  needed  then,  of  course, 
the  date  could  be  out  to  infinity.  If,  on  the  other  hand,  the  voluntary 
response  is  negligible,  then  a  decision  would  have  to  be  made  in  just  a 
few  days.  We  are  watching  weekly  that  voluntarj^  response.  The  fu'st 
2  weeks,  highly  favored  by  the  weather  but  nevertheless  the  first  2 
weeks,  showed  us  that  we  were  getting  a  good  response  in  terms  of 
reduced  energy  consumption. 

But  I  would  say  that  in  m^^^  o^ati  judgment,  not  to  speak  for  anybody 
but  mj^self  that  we  have  got  to  come  down  one  way  or  the  other  before 
tliis  month  is  over  and  maybe  that  one  way  is  not  rationing,  but 
ma^'^be  on  the  other  hand  it  will  be,  but  we  don't  want  to  pass  the 
point  in  time  when  a  decision  has  to  be  made  to  get  on  with  it. 

Senator  Javits.  And  in  your  judgment  it  is  by  the  end  of  December? 

Mr.  Ash.  That  is  my  judgment  of  when  we  must  come  do^\^l  one 
way  or  the  other,  or  to  put  it  in  the  converse,  that  given  the  way  we  at 
this  moment  see  the  voluntary  and  mandatory  efforts  working  we 
believe  that  we  wdll  not  have  passed  a  critical  date  in  the  next  few 
days,  at  least  and  probably  not  until  sometime  well  on  into  this 
month. 

Senator  Javits.  Thank  you  very  much.  Thank  you,  Mr.  Chanman. 

Senator  Ribicoff.  Senator  Nunn. 

LICENSING  NUCLEAR   PLANTS 

Senator  Nunn.  Dr.  Ray,  I  have  one  question  that  relates  to 
nuclear  plants  and  licensing.  I  have  been  told  that  when  antitrust 
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investigations  or  actions  are  pending  concerning  a  nuclear  plant, 
the  licensing  is  delayed  even  though  whatever  the  outcome  of  the 
antitrust  action,  the  plant  is  going  to  be  built.  In  other  words,  I  am 
asking  the  question  why  hold  up  licensing  of  a  nuclear  plant  for  an 
antitrust  action  that  does  not  relate  to  whether  or  not  the  plant  is 
going  to  be  built? 

Dr.  Ray.  I  would  be  pleased  to  respond  to  your  question,  Senator, 
but  our  expert  in  this  is  Commissioner  Doub — and,  with  your  per- 
mission, I  would  like  to  toss  this  question  to  him. 

Senator  Nunn.  Certainly. 

Mr.  Doub.  Senator,  the  possibility  of  an  antitrust  hearing  holding 
up  the  licensing  of  a  plant  to  prevent  the  plant  from  coming  on  line 
is  somethmg  we  are  very  much  aware  of.  At  the  present  time  no  plant 
is  being  held  up  because  of  an  antitrust  hearing. 

Senator  Nunn.  This  morning  I  was  told  that  a  plant  is  being  held 
up  because  of  an  antitrust  hearing. 

Mr.  Doub.  I  don't  believe  that  is  true  at  the  present  time,  but  I 
don't  want  to  minimize  for  1  minute  the  delay  potential  inherent  in 
the  amendment  to  the  Atomic  Energy  Act  a  couple  of  years  ago  to 
provide  for  antitrust  review  in  advance  of  the  issuance  of  a  construc- 
tion permit.  This  is  being  very  carefully  looked  at  by  the  Atomic 
Energy  Commission  and  by  the  administration. 

If  the  situation  is  deterring  our  nuclear  capacity  in  meeting  the 
energy  needs  of  this  country  and  is  imposing  economic  penalties  of 
delay  in  bringing  these  plants  into  service  then  I  personally,  and  I 
think  I  can  speak  for  the  Commission,  would  favor  legislation. 

Senator  Nunn.  I  can  certainly  understand  a  holdup  on  the  basis 
of  safety  or  anythmg  of  that  nature  but  on  the  basis  of  having  nothing 
to  do  with  whether  the  plant  is  going  to  be  operational  or  under  some 
ownership  or  some  sj^^stem  I  cannot  see  why  an  antitrust  action 
would  hold  it  up  and  I  would  like  to  have  any  kind  of  amplification 
you  might  want  to  add  for  the  record. 

Mr.  Doub.  I  will  be  glad  to  supply  that,  sir,  together  with  our 
legal  counsel's  opinion  that  we  cannot  issue  a  construction  permit 
until  after  an  antitrust  review  and  a  hearing  on  antitrust  issues,  if 
there  is  one,  is  completed.  But  be  assured  the  matter  is  receiving  our 
close  attention. 

Senator  Nunn.  I  will  get  jou  details  of  the  particular  plant  and  the 
information  I  have. 

Mr.  Doub.  Yes,  sir. 

CONCERN    FOR    SMALL    BUSINESS 

Senator  Nunn.  Mr.  Ash,  I  chaired  hearings  last  week  of  the  Small 
Business  Committee  and  we  had  numerous  witnesses  on  this  overall 
problem  as  it  effects  small  business.  One  of  the  concerns  that  came 
from  all  witnesses — Governors  from  iwo  States,  scientific  advisers 
from  two  States,  and  businessmen — was  their  concern  that  these 
business  executives,  close  to  250  of  them,  were  going  to  be  placed  in 
an  administrative  line  of  command.  This,  in  my  opinion,  and  in  the 
opinion  of  many  witnesses,  is  going  to  possibly  dilute  yerj  much  the 
credibility  of  the  program,  whatever  the  merits  may  be  as  far  as  the 
expertise. 
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Could  you  comment  on  whether  these  executives  should  be  placed 
in  the  line  of  command  or  should  they  be,  in  effect,  in  an  advisory 
capacity? 

Mr.  Ash.  It  is  my  understanding  that  those  250  or  so  will  be 
available  as  expert  advisers  and  provide  the  benefit  of  their  broad 
knowledge  of  all  of  the  kinds  of  issues  that  must  be  dealt  with,  but 
Avill  not  be  given  line  authority  over  any  part  of  this  operation. 

Senator  Nunn.  I  don't  think  that  point  has  been  made  very  clear. 

Mr.  Ash.  Wliat  we  will  be  doing  is  to  also  recruit  and  hii'e  people 
of  expertise  in  this  field,  some  of  whom  might  come  from  small 
business,  some  might  come  from  large,  some  might  come  from  any 
place,  but  once  those  are  recruited  they  will  have  to  make  sure  that 
they  remove  all  potential  conflicts  of  interest  in  any  work  that  they 
do  as  Government  employees.  But  that  is  totally  different  from  the 
250  that  we  have  read  about. 

OIL  COMPANY  PROFITS  FOR  R.   &  D. 

Senator  Nunn.  There  were  several  suggestions  that  the  oil  com- 
panies plow  back  profits  over  a  certain  level  into  the  kind  of  resources 
that  we  need,  whether  it  is  R.  &  D.  or  whether  it  is  actual  natural 
resources.  Does  the  administration  have  any  plan  to  have  this  kind 
of  legislative  proposal  before  the  Congress? 

Mr.  Ash.  There  is  no  plan  to,  but  that  kind  of  proposal  has  been 
given  considerable  thought,  and  the  thought  would  go  like  this: 
That  in  order  to  reduce  demand  in  the  marketplace,  one  could  do  it 
by  a  higher  price  but  at  the  same  time  one  would  not  want  the  private 
companies,  recipients  of  that  higher  price,  to  just  add  it  to  their 
profits.  Instead  we  want  to  make  that  price  increase  conditional 
upon  those  moneys  being  spent  in  waj^s  that  serve  the  national 
interest.  Now,  that  is  the  general  line  of  thinking.  There  isn't  any 
particular  proposal  that  has  been  developed  or  even  contemplated 
but  nevertheless  in  turning  up  all  the  stones  possible  in  seemg  what 
things  can  be  done  along  the  line  of  thinking  that  has  been  discussed. 

SELF-SUFFICIENCY  IN  ENERGY 

Senator  Nunn.  I  would  like  to  ask  a  hypothetical  question  for 
whoever  might  want  to  answer  it:  Based  on  President  Nixon's  speech, 
I  believe  about  a  week  or  so  ago,  in  which  he  defined  this  problem  as 
a  temporary  problem  depending  on  the  international  situation,  do 
3^ou  view  the  problem  as  being  a  temporary  problem?  If  so,  would 
you  define  for  us  what  self-sufficiency  means,  and  you  have  already 
addressed  yourself  partially  to  that  question.  I  am  really  askmg: 
Do  you  view  this  as  a  temporary  problem  and  if  the  Middle  East 
nations  were  to  resume  the  flow  of  oil  on  the  basis  that  they  did  prior 
to  this  war,  would  we  still  have  a  problem? 

Mr.  Ash.  Well,  there  are  different  degrees  to  this  problem.  We 
have  a  temporary  new  dimension  to  the  problem  brought  about  by 
the  oil  embargo  and  that  mil  last  so  long  as  that  embargo  continues. 
But  even  when  that  embargo  ends,  there  are  still  two  problems  left 
with  us  and  I  think  the  President  acknowledged  these  as  well:  Fii'st, 
we  \vill  have  gone  without  those  barrels  that  would  have  othennse 
arrived  here  during  the  period  of  that  embargo,  and  that  is  a  one-time 
loss  that  we  Avill  have  to  accommodate  some  way  or  other. 
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Second,  as  we  all  know  even  before  the  Arab  embargo  and  going 
back  as  far  as  last  summer  there  was  developing  an  energy  shortage  of 
smaller  dimensions,  manageable  by  quite  different  methods,  which 
will  not  go  away  even  when  the  embargo  is  over.  We  will  still  have  a 
residual  problem  to  deal  ^\'ith  on  a  lesser  dimension,  of  course,  and 
therefore  probably  by  Cj[uite  different  techniques. 

Then  when  we  come  to  the  matter  of  self-sufficiency,  which  Mali  be 
a  number  of  years  hence  and  until  that  time  we  will  still  have  a  degree 
of  a  problem,  I  think  I  described  earlier  that  we  need  and  are  working 
toward  a  capability  for  self-sufRcienc}^  rather  than  a  program  where 
we  will  not  be  doing  any  importing  at  all.  But  we  certainly  want  to  get 
into  a  completely  different  bargaining  position  than  we  have  now  as 
we  do  depend  upon  imports.  We  must  get  into  a  position  where  we 
cannot  be  blackmailed  or  otherwise  held  up  by  virtue  of  self-con- 
tained abilities  for  developing  our  resources  and  import  and  storage 
patterns  that  we  might  by  that  time  develop. 

Senator  Nunn.  So  it  would  be  very  difficult,  with  all  these  rami- 
fications to  define  this  as  a  temporary  problem,  would  it  not? 

Mr.  Ash.  We  have  a  temporary  new  dimension  to  the  problem  and 
I  don't  know  exactly  the  context  in  which  those  comments  were  made 
but  I  know  the  President  has  many  times  acknowledged  that  we  have 
a  long-term  issue  to  be  dealt  with.  For  that  matter,  as  jon  know,  on 
April  18  of  this  year,  long  before  any  embargo,  he  identified  a  problem 
that  we  need  to  work  on  and  need  to  work  on  for  the  long  term.  So 
it  is  a  temporary  dimension  but  he  himself  on  April  18  identified  the 
problem  as  a  long-term  one. 

Senator  Nunn.  Well,  I  am  basically  concerned  that  the  American 
people  be  given  the  candid  facts  even  though  they  may  be  unpleasant 
and  I  think  they  can  respond  with  initiative  and  with  many  sacrifices. 
But,  I  think  if  they  believe  there  is  a  solution  right  around  the  corner, 
this  is  going  to  delay  any  kind  of  meaningful  effort  which  is  absolutely 
essential  at  this  time.  I  vrill  just  make  that  observation. 

PERSONNEL   PROBLEM 

Let  me  ask  you  one  other  question  relating  to  the  administration 
of  this  program.  Of  course,  we  are  going  to  have  to  deal  with  it  every 
day  through  constituents.  The  backlog  in  the  regional  office  in  Atlanta 
alone  is  10,000  cases  and  they  do  not  have  enough  personnel  there 
even  to  answer  the  telephone  for  periods  of  days  at  a  time.  At  one 
pomt  in  time  we  had  to  send  one  of  the  people  from  our  Atlanta  office 
to  the  regional  office  so  the  Washington  office,  their  superiors,  can  get 
in  touch  with  them. 

In  other  words,  the  allocation  program  is  bogged  down  and  it  is 
in  a  very  bad  situation  administratively,  and  the  testimony  we  had 
last  week  indicated  that,  to  me,  at  least,  that  instead  of  getting  the 
very  finest  people  in  government  involved  in  the  administration  of  this 
problem,  the  various  agencies  are  sending  surplus  people  that  are  not 
doing  other  things.  I  am  not  criticizing  any  of  these  mdividuals,  but 
I  direct  this  question  to  you  because  I  think  you  can  deal  with  this 
problem.  Is  an  effort  bemg  made  to  get  the  finest  people  we  have  in 
various  agencies  in  this  emergency  and  to  put  them  in  these  regional 
offices  as  wefi  as  in  tlie  Washington  office  to  really  deal  with  this  prob- 
lem from  an  administrative  point  of  view? 
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Mr.  Ash.  Well,  OMB  is  not  an  operating  agency.  From  time  to 
time  there  arise  crises  that  need  special  management  expertise  and  the 
one  you  have  identified  is  such  a  crisis. 

Mr.  Frank  Zarb  on  my  left,  Assistant  Director  of  0MB,  has  per- 
sonally taken  charge  of  solving  the  very  problem  you  have  just  brought 
up  and  I  will  ask  him  to  respond. 

Mr,  Zarb.  Senator,  any  startup  of  new  situations  such  as  this 
brings  with  it  the  kind  of  problems  you  just  articulated  and  in  this 
case  it  includes  a  backlog  of  inquiries  that  needs  to  be  cleaned  up 
quickly.  While  the  organization  responsible  for  this  thing  is  putting 
permanent  Regional  Directors  on  the  staff  we  have  taken  steps, 
dispatched  a  number  of  our  ov/n  people  from  0MB  to  the  regional 
offices  with  instructions  of  how  to  go  about  resolving  the  outstanding 
situations  and  to  help  in  the  building  processes  as  the  building  takes 
place.  We  think  we  can  bring  that  under  control  pretty  quickly. 

Senator  Nunn.  Thank  you,  Mr.  Chairman. 

Senator  Ribicoff.  Senator  Percy. 

MORE   ON   LICENSING   OF   NUCLEAR  PLANTS 

Senator  Percy,  Mr.  Chairman,  I  would  like  Commissioner  Doub 
to  have  a  couple  of  minutes  to  finish  the  comment  on  the  proposal  to 
virtually  halve  the  amount  of  time  required  for  the  licensing  of  nu- 
clear energ}^  plants  and  what  relationship  that  has  to  safety.  What- 
ever material  he  would  like  to  incorporate  in  the  record  to  amplify 
his  statement,  I  would  like  to  ask  unanimous  consent  that  it  be  in- 
cluded at  that  point. 

Senator  Ribicoff.  Without  objection. 

[See  appendix,  p.  529.] 

Mr,  Doub,  Thank  you,  Senator.  I  -sdll  amplify  it  later  in  the 
record  because  of  the  limited  time  we  have  available.  But  to  add  to 
what  Mr,  Ash  says  if  the  purpose  of  S.  2744  is  to  come  to  grips  with 
the  problem  of  marshaling  the  resources  of  our  energ}^  supply,  I 
think  it  is  deserving  of  ])rompt  enactment.  It  is  essentially  non- 
controversial.  It  represents  the  culmination  of  10  j^ears  of  debate 
on  the  subject  of  can  an  agency  both  regulate  and  develop  the  nuclear 
resources  of  this  country.  The  bill,  the  provisions  of  the  bill,  I  think 
are  realistic,  I  think  they  come  to  grips  with  the  problem  and  they 
represent  the  dynamic  nature  of  regulation.  If  regulation  is  not  dy- 
namic, then  lethargy  and  stultification  set  in.  That  is  one  of  the 
problems  of  making  regulations  responsive   to   the  public  interest. 

The  President  has  directed  the  Atomic  Energy  Commission  to 
determine  what  can  be  done  to  reduce  the  time  required  in  getting 
these  plants  on  line  from  the  current  9  to   10  years  dovra  to  6. 

With  a  new  technolog}^,  with  only  39  operating  nuclear  reactors, 
they  have  been  treated  in  the  regulatory  process  as  customized,  and 
indeed  they  are  custom  design  units. 

It  is  perfectly  obvious  to  the  Commission,  as  it  is  to  the  industry, 
that  standardization  will  not  only  facilitate  more  expeditious  licens- 
ing and  more  depth  in  the  review  process  but  will  contribute  sig- 
nificantly to  safety.  We  feel  that  the  level  of  maturity  in  the  industry 
has  reached  a  point  where  standardization  can  go  forward,  and  the 
industry  has  been  advised  that  they  should  standardize  their  reactor 
designs. 
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LIMIT  ON  HORSEPOWER  RATES 


Secondly,  we  have  put  a  limit  on  the  so-called  horsepower  rates. 
The  Commission  in  a  polic}^  statement  about  a  year  ago,  a  year  and 
a  half  ago,  said  the  1,300  megawatts  electric  is  the  maximum  appli- 
cation that  would  be  accepted.  Now,  this  limit  on  the  horsepower 
which  is  being  clarified  to  limit  output  to  3,800  megawatts  thermal, 
the  move  toward  standardization  and  bringing  some  sense  into  the 
siting  area,  are  the  goals  right  now  of  the  Commission  which  will 
reflect  themselves  in  the  expedited  licensing  proceedings. 

This  may  require  legislation.  The  administration  has  asked  us  to 
have  legislative  alternatives  at  an  early  date  for  consideration,  and 
they  are  presentl}^  being  developed — the}'^  will,  of  course,  be  submitted 
to  the  Congress. 

There  are  two  points  to  keep  in  mind,  I  think.  One  is  that  luiider 
no  proposals  can  the  equality  of  the  safety  and  environmental  review 
or  public  participation  be  sacrificed.  Under  any  alternative  they 
would  be  maintained. 

CONSTRUCTION   DELAYS 

Now,  the  one  area  wliich  is  to  a  degree  outside  of  the  control  of  at 
least  the  Atomic  Energy  Commission  is  the  problem  of  construction 
delays.  Construction  problems  have  been  extending.  There  have  been 
numerous  meetings  with  Mr.  Ash,  which  he  is  better  prepared  to 
talk  about  than  I,  on  this  subject  of  what  can  be  done  to  bring  more 
discipline  and  greater  expedition  into  the  matter  of  constructing  not 
only  of  nuclear  plants  but  of  other  large  construction  projects.  That 
matter  is  receiving  A^ery  close  attention  by  the  AEC  and  the 
administration. 

I  think  the  President's  objective  is  achievable.  There  will  be  a 
transition  as  we  move  to  standardization  but  it  is  achievable,  and  the 
credibility  of  the  licensing  process  should  be  not  only  maintained  but 
enhanced^  with  the  enactment  of  the  Nuclear  Energ}-^  Commission 
provision  of  S.  2744. 

Senator  Percy.  Commissioner  Doub,  I  would  hke  to  come  back 
to  you  when  my  next  time  comes  around  and  I  mil  give  you  a  moment 
to  tliink  about  this.  In  an  editorial  of  December  2cl  in  the  New  York 
Times  you  are  quoted  as  saying,  "Discussions  with  utility  manage- 
ment produced  the  consensus  that  no  significant  acceleration  of 
construction  programs  was  possible  for  entirely  economic  reasons." 
I  will  come  back  to  you  and  see  if  you  can  amplify  that. 

A  4-DAY  WORK  WEEK 

Mr.  Ash,  you  and  I  both  came  out  of  industry.  Our  modern  Illinois 
follows  the  Lincolnian  admonition  "to  think  anew  and  act  anew." 
I  am  in  fine  with  Lincoln.  I  spent  this  past  weekend  exploring  with 
many  of  our  former  mutual  colleagues  in  business  the  concept  of  simply 
going  to  a  4-day  work  week  in  America.  I  think  it  is  an  idea  whose 
time  may  have  come.  It  is  no  longer  a  radical  idea  for  many  of  oiu- 
most  conservative  business  colleagues.  It  makes  a  lot  of  sense  to  many 
of  them  that  I  talked  to  this  weekend  to  study  this  in  their  own 
plants,  to  see  whether  or  not  a  full  schedule  of  40  hours  could  be  done 
in  4  days,  10  hours  a  day.  It  would  automatically  save  20  percent  of 
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the  energ}'  consumed  by  every  employee  going  back  and  forth  to  work 
each  week.  Possibly,  to  keep  the  economy  stimulated,  the  retail  shops 
could  operate  generally  at  the  time  when  the  plants  are  not  operating. 
To  discourage  S-da^^  weekend  trips,  the  children  could  possibly  be 
kept  in  school  5  days  a  week.  That  would  tend  to  keep  families  near 
home  on  their  day  off, 

I  am  starting  my  studies  intensively  to  see  whether  we  shouldn't 
seriously  go  to  this  idea.  In  3^our  judgment,  is  it  the  kind  of  an  idea 
that  Mr.  Simon  and  his  new  Administration  should  undertake  as  a 
very  serious  program  of  study,  to  see  whether  or  not  we  should  move 
in  this  direction  to  the  greatest  extent  possible? 

As  a  corollary  to  that  question,  as  we  are  now  starting  to  shut  some 
plants  down  and  lay  people  off,  shouldn't  management  and  labor 
unions  give  consideration  to  the  possibility  of  stretching  out  the  work 
and  operating  on  a  4-day  basis  without  laying  so  many  people  off? 
The  public,  the  taxpayer,  is  going  to  pick  up  that  cost  anj^way  some 
place  along  the  line,  whether  in  welfare  payments  or  the  high  cost  of 
unemployment  compensation.  The  hardship  is  very  great  for  a  person 
who  is  suddenly  laid  off  because  of  the  energy  crisis. 

Mr.  Ash.  I  certainly  agree  with  you  there  is  a  great  opportunity  to 
think  anew  and  along  those  lines.  Undoubtedl}*  there  are  some  solutions 
that  -Willi  not  only  deal  with  the  energy  problems  but  will  deal  with 
many  other  ones  at  the  same  time.  I  am  glad  that  you  added  that  we 
should  discourage  that  S-da}^  weekend  from  being  used  for  even 
longer  travels  than  are  now  taken  on  a  2-day  weekend. 

Senator  Percy.  It  may  mean  one  wa}'  travel  for  some  of  them. 

Mr.  Ash.  Unless 

Senator  Percy.  The}'-  can't  get  the  gas  to  come  back. 

Mr.  Ash.  Unless  these  problems  are  solved  simultaneoush'  w^e 
might  even  have  a  bio;ger  one. 

PRODUCTIVITY   LINK  TO   SHORTER  WEEK 

As  you  know,  there  are  some  legislative  changes  required  in  order  to 
have  10-hour  days  but  let's  assume  all  that  can  be  taken  care  of. 
There  is  another  problem  that  can  be  dealt  with  simultaneously  and 
I  have  thought  about  it  many,  many  years,  as  I  know  you  have.  We 
are  getting  to  a  jDoint  in  society  where  we  have  productivitj'  which 
comes  from  a  large  amount  of  capital  employment,  that  is  how  we 
have  gained  our  productivity. 

Now,  what  we  have  to  keep  our  eye  on  is  the  continued  use  of  our 
capital. 

If  we  have  $25,000  of  capital  for  ever^^^  employee,  and  that  capital 
is  being  used  40  hours  a  week  and  idle  128  hours  a  week  we  are  not 
fully  using  our  capital,  particularly  today  when  we  see  in  so  many 
industries  we  are  limited  in  our  expansion  hj  the  availability  of 
capital.  So  I  would  even  carry  your  idea  one  step  further,  it  may  be 
worthwliile  to  have  a  system  of  work  hours  that  would  be  3K  diws, 
and  two  shifts  a  week,  and  use  the  capital  fully  in  Sji  days,  ma^'be  not 
even  work  40  hours  in  total.  In  capital-intensive  industries,  we  might 
have  greater  productivity  out  of  38  hours — let's  say  that  middle  day 
there  were  two  7-hour  shifts,  and  we  might  turn  out  to  even  have  a 
more  effective  ecoiiom}'. 

Now,  I  don't  particularly  favor  this  idea,  I  am  merely  saying 
thinking  of  this  kind  can  go  on  now  ia  a  changed  environment  and 
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maybe  this  is  just  what  it  takes  to  think  anew  of  the  many  possi- 
bilities that  we  have  to  run  a  more  satisfjdng  society  for  everybody 
and  a  more  productive  one  at  the  same  time.  I  certainly  would  en- 
courage the  organization  to  deal  with  that. 

Senator  Percy.  Taking  into  account  your  vast  resources  in  the 
executive  branch,  and  our  work  in  it,  would  you  think  worthy  enough 
of  this  concept  to  direct  OAIB  to  take  a  good  look  at  it  and  also  talk 
with  Secretary  Simon?  We  certainly  would  like  to  question  liim  on  a 
number  of  new  ideas  some  of  us  have,  to  see  whether  he  can  get  task 
forces  underway  on  them. 

Mr.  Ash.  Assuming  FEA  will  be  in  business  soon,  it  would  be  a 
quite  proper  task  for  tliat  organization  to  work  on.  I  have  had  some 
discussion  with  the  Department  of  Labor  which,  of  course,  is  very 
interested  in  this  and  the}^  should  be  a  part  of  any  such  discussions  as 
well  because  there  are  some  very  pertinent  implications  that  bear  on 
the  working  man's  hours  and  conditions.  But  I  would  certainly  think 
that  the  Federal  Energy  Administration  should  be  able  to  think 
imaginatively  in  ways  that  maybe  we  haven't  thought  of  before  or 
haven't  had  a  reason  to  think  of  before.  We  now  have  a  reason,  and 
this  is  the  opportunity.  I  am  certainly  glad  you  mentioned  that  line 
of  thinking. 

Senator  Percy.  Obviously  the  more  that  can  be  done  voluntarily 
through  organized  labor  and  business  would  be  best.  But  here  are 
some  restrictions  that  I  ran  into  this  weekend  from  businessmen  who 
said,  "Well,  labor  contracts  require  time-and-a-half  pay  over  8  hours 
a  day,  regardless  of  how  many  hours  are  worked  during  the  week." 
I  think  labor  and  management  can  get  together  on  that  and  maybe 
temporarily  waive  some  of  those  benefits  that  have  been  gained  by 
the  labor  organizations,  if  they  realize  that  by  stretching  out  the 
work,  or  by  reorganizing  it  somehow,  we  could  keep  more  people  at 
work  rather  than  go  through  some  of  these  very  painful  cutbacks. 

THE  ENERGY  PROGRAM-OIL  EXECUTIVE  CONNECTION 

I  would  like  to  ask  you  something  from  the  standpoint  of  con- 
sumers, because  we  are  together  now,  the  administration  and  the 
legislative  branch,  in  supporting  a  Consumer  Protection  Agency.  We 
are  working  out  some  of  the  details  and  we  certainly  appreciate  all  of 
the  support  and  help  that  you  have  provided  in  this  concept.  But 
speaking  on  behalf  of  the  consumer,  in  a  Star-News  editorial  it  was 
stated,  "One  consumer  organization  expressed  the  fear,  not  altogether 
unjustified,  that  the  energy  program  may  be  turned  over  to  oil  com- 
pany executives." 

Would  you  care  to  comment  on  that? 

Mr.  Ash.  Bill  Simon  is  not  an  oil  company  executive  and  that  is 
a  starting  place. 

John  Sawhill,  his  deputy,  is  not  an  oil  compan}^  executive  and  that 
is  a  starting  place.  I  think  tliat  there  is  no  justification  for  an}^  worry 
about  that.  But  I  do  think  it  should  be  recognized  that,  first,  those 
who  are  in  any  industry  have  an  expertise  that  we  shouldn't  lose 
sight  of  and  that  we  should  take  advantage  of  in  getting  the  knowl- 
edge and  information  we  can  get  from  them.  Second,  whatever  program 
tliat  we  carry  out  is  one  that  requires  the  full  cooperation  and  partic- 
ipation  of   all   of   those    industries,    particularly    the    oil   company 
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industries  that  are  so  tied  into  this  energy  crisis  at  the  moment  so  I 
tliink  we  can't  just  disown  them  and  say,  "we  will  solve  the  problem 
without  you." 

But  I  think  that  is  quite  different  from  saj^ng  we  are  going  to  turn 
it  over  to  oil  company  executives. 

Senator  Percy.  So  you  would  absolutely  deny  that  there  is  any 
validity  to  tliis  comment  that  it  is  going  to  be  turned  over  to  the 
executives? 

Mr.  Ash.  I  surely  would. 

RECOMMENDATIONS 

Senator  Percy.  More  specifically,  the  Consumers'  Congress  has 
made  several  recommendations,  if  you  would  care  to  comment  on 
those.  These  are  to  protect  the  consumer  interests,  guarantee  active 
participation  by  consumer's  in  the  formulation  and  operation  of  the 
national  energy  program;  make  all  pertinent  information  available  to 
people  so  they  can  understand  what  is  going  on;  set  specific  time 
limits  on  suspension  or  relaxation  of  environmental  standards;  brook 
no  relaxation  of  enforcement  of  antitrust  laws;  probe  the  possible  role 
of  monopolies  in  reducing  supphes,  raising  prices  and  exacerbating 
shortages.  In  the  Star-News  last  night,  an  editorial  said,  "We  think 
these  are  worthy  suggestions  for  the  Congress  and  the  administration." 

Mr.  Ash.  Well,  a  number  of  those  are  already,  of  course,  part  of 
the  ongoing  operations  of  many  departments  and  agencies  of  Govern- 
ment. Also  I  tliink  one  point  that  I  can  mention  that  is  particularly 
responsive  to  the  first  part  of  your  point,  in  the  proposed  organization 
chart  for  the  Federal  Energy  Administration  that  I  have  in  front  of 
me,  there  is  a  proposed  place  for  advisory  groups  to  the  Adminis- 
trator of  the  Federal  Energy  Administration  and  those  advisory 
groups  as  I  have  identified  are  the  following:  Economics,  energy, 
business,  labor,  agriculture,  consumer,  and  environment,  with  the 
deliberate  intent  to  make  sure  that  consumer  inputs  are  considered 
by  the  Administrator  of  this  organization  long  with  many  others. 

Senator  Percy.  I  thinly  that  is  very  wise,  and  I  am  delighted  to 
have  it  on  the  record,  because  we  are  moving  toward  giving  the  con- 
sumer a  more  structured  role  in  Government,  just  as  so  many  cor- 
porations have  done.  Some  now  have  a  vice  president  for  Consumer 
Affairs  and  Interests.  I  think  it  is  ver}^  interesting  that  they  have 
seen  fit  to  organize  the  new  agency  in  that  waA^,  and  I  think  it  is  very 
well  for  us  to  have  it  that  way.  It  certainly  will  be  considered. 

S.    1283,    IF   enacted 

Finally,  Dr.  Ray,  could  you  comment  on  S.  1283?  There  is  a  good 
chance  that  that  bill  could  pass  the  Senate  soon,  and  it  calls  for  a 
comprehensive  energy  R.  &  D.  strategy  which  would  presumably  in- 
clude nuclear  research. 

Assuming  that  S.  1283  is  enacted,  how  do  you  envision  the  relation- 
ship between  AEC  and  the  national  energy  research  project  in  that 
bill?  Plow  would  ERDA  fit  into  the  management  project? 

Dr.  Ray.  Senator  Percy,  I  would  be  very  happy  to  provide  such  a 
comment  for  the  record.  I  have  not  yet  had  an  opportunity  even  to 
read  the  bill.  We  received  it  yesterday  and  I  would  like  a  little  bit  of 
a  chance  to  study  it  before  making  comment. 
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Senator  Percy.  I  would  ask  unanimous  consent  that  the  record  be 
held  open  for  Dr.  Ray's  statement.  How  many  days  would  it  take 
you  to  get  that? 

Dr.  Ray.  We  can  certainly  get  it  in  this  week. 

Senator  Ribicoff.  Without  objection. 

Senator  Percy.  Thank  you,  Mr.  Chairman. 

[The  information  follows :] 

U.S.  Atomic  Energy  Commission, 

Washington,  D.C.,  December  7,  1973. 
Hon.  Abraham  A.  Ribicoff, 

Chairman,  Subcommittee  on  Reorganization,  Research,  and  International  Organiza- 
tions, Committee  on  Government  Operations,  U.S.  Senate. 

Dear  Senator  Ribicoff:  On  Tuesday,  December  4,  1973,  I  testified  before 
the  Subcommittee  on  S.  2744,  a  bill  "to  reorganize  and  consolidate  certain  func- 
tions of  the  Federal  Government  in  a  new  Energy  Research  and  Development 
Administration  and  in  a  Nuclear  Energy  Commission  in  order  to  promote  more 
efficient  management  of  such  functions."  During  the  course  of  the  hearing,  I  was 
asked  to  give  the  Subcommittee  my  views  on  S.  1283,  a  bill  "to  establish  a  national 
program  for  research,  development,  and  demonstration  in  fiuls  jiiid  cnorp;',-  and 
for  the  coordination  and  financial  supplementation  of  Federal  energy  research 
and  development;  and  for  other  purposes."  (Calendar  No.  567,  Report  No. 
93-589.)  I  am  pleased  to  furnish  my  views  for  the  record. 

My  understanding  of  the  principal  provisions  of  S.  1283  is  as  follows: 

Title  I  provides,  among  other  things,  for  the  establishment  of  an  Energy  Re- 
search Management  Project,  which  would  be  comprised  of  representatives  of  a 
number  of  agencies  concerned  with  energy,  including  one  Commissioner  of  the 
Atomic  Energy  Commission.  The  project  would:  (1)  review  Federal  activities  in 
fuels  and  energy  research  and  development  to  determine  the  capability  of  on- 
going efforts  to  carry  out  the  policies  established  by  this  Act  and  other  relevant 
Federal  policies,  particularly  that  of  the  National  Environmental  Pohcy  Act  of 
1969;  (2)  formulate  a  comprehensive  energy  research  and  development  strategy 
for  the  Federal  Government;  (3)  utilize  the  funds  authorized  to  advance  energy 
research  and  development;  and  (4)  establish  procedures  for  periodic  consultation 
with  groups  which  have  special  expertise  in  energy  research  and  development. 
Forms  of  Federal  assistance  and  participation  would  include,  but  not  be  limited 
to,  joint  Federal-industry  corporations,  contractual  arrangements  with  non- 
Federal  participants,  contracts  for  the  construction  and  operation  of  Federally- 
owned  facilities.  Federal  purchases  or  guaranteed  prices  of  the  products  of  demon- 
stration plants  or  activities,  and  Federal  loans. 

The  Council  on  Environmental  Quality  would  be  authorized  and  directed 
to  carrjr  out  a  continuing  analysis  of  the  conduct  of  research  and  development  of 
energy  technologies  to  evaluate  the  adequacy  of  attention  to  (1)  energy  conserva- 
tion methods,  (2)  probable  environmentnl  effects  of  application  of  technology, 
and  (3)  environmental  protection  in  connoction  with  energy  processes. 

Title  II  of  the  bill  concerns  geothern:al  energy  and  i:)rovides,  among  other 
things,  that  the  Secretary  of  the  Interior,  acting  tJirough  the  Geological  Survey, 
is  authorized  and  directed  to  develop  and  carry  out  a  general  plan  for  the  orderly 
inventorying  of  all  forms  of  geothermal  resources,  and  participate  with  AEC, 
NASA,  and  NSF  in  research  related  to  geothermal  resources. 

The  Atomic  Energy  Commission,  in  cooperation  with  private  industry,  is 
authorized  and  directed  to  conduct,  encourage,  and  promote  basic  and  scientific 
research  related  to  geothermal  resources. 

In  my  opinion,  S.  1283  would  not  ]:)rovide  a  vial^le  framework  for  accomplish- 
ing what  I  believe  to  be  the  joint  goal  of  the  Congress  and  the  Administration; 
that  is,  the  establishment  of  a  Federal  program  which  will  assure  the  independent 
capability  of  the  United  States  to  meet  its  energy  needs.  The  formation  of  a  prac- 
ticably acheivable,  organizationally  sovmd  Federal  structure  for  energy  research 
and  develo]3ment  is  a  central  element  in  accomplishing  this  goal. 

As  I  testified  before  your  Committee  on  S.  2744,  it  is  of  utmost  importance 
that  the  Governmental  structure  be  organized  so  as  to  consolidate  most  Federal 
energy  [l&D  activities  within  a  single  agency  which,  on  the  one  hand,  would  be 
responsible  for  meeting  the  Federal  goal  in  the  area  of  research  and  development, 
and,  on  the  other  hand,  would  have  sufficient  authoritj^  in  the  field  of  energy 
R&D  to  accomplish  that  goal.  In  my  judgment,  S.  1283  would  accomphsh  neither 
of  these  objectives. 
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Contrary  to  one  of  the  purposes  stated  in  S.  1283,  that  bill,  rather  than  cen- 
tralizing responsibility  for  energy  R&D,  would  further  fragment  and  diffuse  such 
responsibility.  Energj'  R&D  work  presently  being  carried  out  by  a  number  of 
Federal  agencies  would  remain  with  those  agencies.  Grafted  to  the  present  struc- 
ture would  be  an  Energy  Research  Management  Project  responsible  for  the 
allocation  of  funds  to  advance  energj^  R&D  strategies  by  supplementing  funds  for 
ongoing  Federal  energy  R&D  programs  and  by  initiating  and  maintaining — by 
fund  transfers,  grants,  or  contracts — new  energy  R&D  programs  with  private 
organizations.  In  addition,  S.  1283  contemplates  the  establishment  of  Federal- 
industry  corporations  for  the  purpose  of  constructing  and  operating  one  or  more 
full-scale,  commercial-size  facilities  to  demonstrate  the  technical,  environmental, 
and  economic  feasibilit.y  of  a  particular  unconventional  energ}^  technology.  The 
result  is  a  new  Federal  entity  charged  (1)  to  advance  or  carrj^  out  energy  research 
and  development  through  existing  Federal  department  or  agency  programs  and 
to  initiate  new  Federal  energy  R&D  programs,  and  (2)  to  establish  additional 
energy  R&D  entities  empoAvered  to  conduct  research  and  development  programs 
through  the  creation  of  Federal-industry  corporations. 

This  multilayer  and  disparate  structuring  of  energy  research  and  development 
activities  will  result,  in  my  view,  in  further  and  counter-productive  diffusion  of 
responsibility  and  will  dissipate  the  abihty  to  control  or  direct  energy  R&D 
programs  from  both  a  fiscal  and  policy  standpoint.  The  potential  under  S.  1283 
for  decentralization  and  fragmentation  of  energy  research  and  development  efforts 
would  appear  to  compound  the  present  deficiencies  of  the  existing  Federal  structure. 

In  my  opinion,  the  appropriate  organizational  path  to  follow  to  pursue  effec- 
tivelj^  a  broadly  based  energy  research  and  development  effort  is  one  which  is 
built  upon  greater  centralization  of  responsibility,  not  less.  I  believe  that  S.  2744 — 
which  utilizes  established  research  and  development  capabilities  and  proven  orga- 
nizational structures — is  better  designed  to  achieve  the  goal  sought  by  both  bills. 
Sincerely, 

Dixy  Lee  Ray, 

Chairman. 

Senator  Ribicoff.  Senator  Nunn. 

Senator  Nunn.  I  have  a  few  more  questions  I  would  like  to  ask 
Mr.  Zarb  since  it  is  my  understanding  you  are  in  charge  of  tr3dng  to 
get  such  manpower  over  to  Admiral  Reich's  organization  so  that  he 
can  operate. 

Mr.  Zarb.  Yes,  Senator,  that  is  correct. 

PERSONNEL  SHORTAGE  IN  REGIONAL  OFFICES 

Senator  Nunn.  What  is  j^our  present  personnel  shortage  in  the 
regional  offices? 

Mr.  Zarb.  As  of  Friday  night,  Senator,  we  were  one-third  staffed 
to  the  extent  that  we  think  we  ultimately  need  to  be  staffed.  That  is 
an  average  number  across  the  country.  In  Chicago  we  are  fully  staffed, 
in  some  other  areas  we  haven't  done  quite  as  well. 

Senator  Nunn.  What  specific  steps  are  you  taking  in  this  regard  at 
the  present  time? 

Mr.  Zarb.  As  I  outlined  earlier,  whereas  some  0MB  personnel 
will  be  assisting  the  Office  of  Petroleum  Allocation  people  in  construct- 
ing their  organization  they  will  also  act  as  coordinators  within  the 
Federal  family  to  insure  two  things :  First,  that  we  are  able  to  obtain 
quickly  on  detail  those  personnel  that  are  required.  Second,  there  is  a 
quality  control  aspect  to  that  process,  whereas  we  ask  for  specific 
kinds  of  people  by  grade  and  quality,  and  we  make  sure  they  report 
for  work  promptly  and  are  there  for  as  long  as  we  need  them  which  is 
as  long  as  we  need  to  recruit  permanent  personnel. 

Senator  Nunn.  Are  you  tapping  other  agencies  of  the  Government 
for  these  persomiel? 

28-963^74 5 
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Mr.  Zarb,  The  entire  Federal  Government  is  participating,  yes, 
sir. 

Senator  Nunn.  What  kind  of  time  table  do  3^ou  have  to  fill  in  the 
other  two-thirds? 

Mr.  Zarb.  I  have  had  a  conference  called  with  our  people  who  are 
in  the  field  last  evening.  I  gave  them  2  weeks  to  be  fully  staffed  and 
that,  of  course,  means  primarily  the  detailees,  and  the  director  has 
asked  the  Cabinet  department  heads  to  insure  that  we  get  maximum 
cooperation  and,  I  must  say,  we  are  at  this  point  getting  substantial 
cooperation. 

Senator  Nunn.  It  is  my  understanding  when  the  program  came 
into  effect,  it  was  approximatel}"  2  weeks  before  there  were  any  forms 
available  in  the  State  and  regional  offices  and  most  of  the  allocations 
were  held  up  because  thej^  had  no  forms  from  0MB.  Is  that  being 
corrected? 

Mr.  Zarb.  I  am  sorr}-,  sir. 

Senator  Nunn.  Forms,  actual  forms  for  applications? 

Air.  Zarb.  I  would  not  be  able  to  comment  on  that  at  this  particular 
point  in  time.  I  can  tell  you  since  we  came  into  the  situation  some- 
thing over  1  week  ago  we  have  provided  for  a  technician  from  0MB 
to  be  on  site.  With  this  group  here  in  Washington,  approval  takes 
place  as  the  form  passes  his  desk  so  there  is  no  formal  0MB  holdup. 

.  INPUT  AT  STATE  AND  LOCAL  LEVEL 

Senator  Nunn.  One  point  that  was  made  last  week  by  the  Gover- 
nors and  their  staffs  which  I  thought  was  a  valid  point,  was  the  fact 
they  are  being  called  on  now  in  many  respects  to  help  apjiortion  the 
shortages  but  they  are  not  being  given  a  chance  to  get  involved  in 
the  policy  decisions  that  are  initiated.  They  feel  there  is  an  effort 
here  to  give  them  the  burden,  the  unpleasant  task  of  choosing  between 
priorities  all  of  which  are  important,  and  yet  the}^  are  not  being 
given  any  input  whatsoever  in  the  policjnnaking  council.  Would 
you  like  to  comment  on  that  and  do  you  have  any  plans  on  that? 

Mr.  Zarb.  Yes,  Senator,  and  in  any  program  that  moves  swiftly, 
the  good  process  of  consultation  is  madie  more  difficult.  However,  the 
new  Fede'ral  Energy  Administration  envisions  many  of  these  relation- 
ships to  be  developed  within  the  Operations  and  Compliance  Division 
which  would  include  the  OPA  function,  and  also  State  and  local 
government  relations.  Its  major  function  will  be  to  insure  that 
Governors  and  other  local  elected  officials  are  consulted  during  the 
regulation  making  process  and  then  of  course  later  during  the  imple- 
mentation process. 

Second,  during  this  last  weekend  I  worked  with  Mr.  Simon  in 
getting  his  new  program  structured.  We  talked  with  the  Governors' 
Conference  and  with  the  Governor  in  charge  of  the  Committee  for 
the  Governors'  Conference,  antl  agreed  that  Mr.  vSimon  would  meet 
with  the  Governors  when  they  are  in  town  on  the  1.3th  to  go  over  a 
full  range  of  anticipated  j^rograms  and  obtain  their  counsel. 

PETROLEUM    SHORTFALL 

Senator  Nunn.  I  have  two  questions  for  Mr.  Ash  and  Dr.  Ray. 
The  testimony  we  have  had  so  far  is  we  have  a  17-percent  shortfall. 
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There  was  a  report  in  the  press  attributed  to  sources  in  the  Commerce 
Department,  that  there  may  be  as  much  as  a  35-percent  shortfalL 

Would  you  Kke  to  comment  on  that  or  is  there  an}-  update  of  this 
information? 

Mr.  Ash.  I  will  make  one  comment  which  may  not  be  sufficient  and 
see  where  we  shall  be.  The  17-percent  shortfall  relates  to  shortfall  of 
our  petroleum  resources  available  not  our  total  energy  resources- 
available,  although  many  people  have  confused  those  two,  and  our 
energy  shortfall  is  in  effect  7-plus  percent.  That  doesn't  mean  that  we 
can  quickly  rearrange  it  all  but  at  least  we  need  to  look  at  it  in  that 
dimension. 

Now,  that  number  of  17  percent  on  petroleum  resources  relates  to 
an  average  of  2%  million  barrels  a  day  shortfall  in  the  first  quarter  of 
1974,  and  thereafter.  The  fourth  quarter  of  1973  was  much  less.  The 
first  quarter  of  1974  could  be  a  bit  more,  so  that  the  17  percent  is 
taking  a  6-months  period  the  one  starting  October  1  last  and  running 
up  through  March  30. 

I  don't  know  what  higher  figure  they  have  in  mind  but  the}^  msiy 
be  attempting  to  calibrate  the  first  quarter  of  calendar  year  1974 
which,  according  to  our  plans,  will  be  a  little  more  than  the  average 
but  I  doubt  if  it  is  the  number  they  have  stated.  I  would  have  to  know 
what  they  define  it  to  be.  But  the  17  percent  itself  varies  by  quarter. 

Senator  Nunn.  So  the  17  percent  is  overall,  and  is  an  average  and  is 
not  the  amount  of  shortfall? 

Mr.  Ash.  That  is  right. 

On  the  other  hand,  we  have  had  a  more  favorable  result  during  the 
first  2  months  of  this  last  quarter  of  1973  than  we  had  expected  so 
the  average  now  looks  like  it  might  even  be  revised  downward  a  little 
bit. 

Senator  Nunn.  Wliat  would  be  j^our  estimate  of  the  latest  figures 
of  the  first  quarter's  maximum  shortfall? 

Mr.  Ash.  The  first  quarter,  and  again  talking  about  petroleum 
products  in  total,  was  estimated  to  have  a  shortfall  of  3.5  or  3.4  million 
or  so  barrels  a  day,  and  that  3.4  million  barrels  a  day  is  about  a  20- 
percent  shortfall  of  the  17  or  18  or  a  little  less  than  20-percent  shortfall 
in  the  first  quarter. 

Now,  maybe  one  of  the  numbers  the  Commerce  Department  is 
talking  about  was  a  particular  kind  of  fuel.  Residual  fuel  oil  will 
probably  have  a  greater  shortfall  than  other  forms.  So  it  ma}-  be  that- 
the}'  picked  out  a  particular  one,  and  it  is  necessary  that  we  give 
special  attention  to  the  availability  of  residual  fuel  oil  that  serves 
industry  and  utilities  in  this  first  quarter  because,  as  j^ou  know,  we 
had  been  importing  a  fair  amount  of  residual  oil.  We  don't  import 
that  much  gasoline  at  all.  So  there  is  a  difference  between  the  different 
component  elements  of  a  barrel  of  crude  that  they  may  have  had  in 
mind  when  they  were  quoting  a  particular  number.  I  would  have  to 
know  how  it  was  defined  to  be  able  to  be  more  responsive. 

DISTRIBUTORSHIPS    BEING    FORCED    TO    CLOSE 

Senator  Nunn.  This  might  not  be  a  question  that  is  within  3'oiir 
purview  at  the  moment  but  we  are  getting  an  awful  lot  of  noticea 
that  distributorships  that  have  been  in  existence  for  20  and  30  j^ears 
are  now  being  given  30  days'  notice  and  terminated  b}"  the  major  oii 
companies  throughout  our  State.  In  other  words,  the  man  who  hai» 
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been  a  distributor  for  years  is  just  being  given  his  walking  papers 
with  a  30-day  notice. 

Do  you  have  any  analysis  of  whether  this  violates  any  law  or  regu- 
lation that  is  now  on  the  books,  and  if  you  do  not  know  that  answer 
I  would  certainly  understand  you  if  you  supply  it  for  the  record. 

Mr.  Ash.  Let  me  slupplj^  the  answer,  I  clon't  know  it,  or  you  ma}' 
be  able  next  Thursday  to  get  it  from  Secretary  Simon,  either  way  you 
choose,  I  can  either  supply  it  or  j'-ou  can  get  it. 

Senator  Nunn.  It  is  a  very  serious  problem  because,  in  effect,  the 
allocation  program,  as  I  understand  it,  would  require  that  the  cus- 
tomers at  least  be  served  and  it  seems  to  me  this  is  a  grave  threat  to 
customers.  Tliis  is  happening  in  rural  areas  and  it  will  cause  special 
hardships  for  farmers  and  other  rural  consumers. 

Mr.  Ash.  It  is  my  understanding  that  all  of  the  policy  work  that  I 
participated  in,  and  I  don't  know  the  specifics  of  individual  applica- 
tion of  this  policy,  but  in  the  policy  work  we  have  concluded  that  we 
want  to  preserve  the  distribution  system,  meaning  all  the  independents 
and  others  that  are  part  of  the  distribution  system. 

Now  maybe  someplace  between  that  policy,  that  goal,  there  have 
been  some  actual  problems  in  implementation,  I  don't  know  those. 
Certainly  we  believe  that  it  is  fundamental  to  preserve  our  distribution 
system. 

Senator  Nunn.  I  would  appreciate  very  much  a  letter  to  that  effect 
to  me  because  I  think  it  should  be  passed  on  to  some  of  the  major 
oil  companies  who  are  closing  out  distributorships  right  and  left. 

Mr.  Ash.  I  mil  furnish  then  for  the  record  a  statement  very  ex- 
plicitly to  that  question  3^ou  have  asked  me. 

[The  above-referred-to  information  follows :] 

Action  To  Assist  the  Independent  Petroleum  Industry 

Both  the  independent  refineries  and  the  independent  fuel  distributors  require 
additional  fuel  and  are  encountering  serious  proV:>lems  in  obtaining  such  supplies 
during  the  current  shortage. 

While  the  Federal  Energy  Office  may  be  unable  to  resolve  all  such  problems,  it 
can  and  does  guarantee  that  all  companies  will  be  treated  fairly  under  FEO 
programs.  In  the  case  of  oil  refineries,  FEO  will  mandate  the  transfer  of  crude 
supplies  from  companies  having  abundant  inventories  to  refineries  having  little 
or  no  inventories.  These  actions  are  being  taken  in  accordance  with  regulations 
that  contain  stringent  sanctions  for  cases  of  non-compliance. 

In  the  case  of  independent  fuel  distributorships,  FEO  has  requested  the  major 
oil  companies  to  make  available  lower  cost  domestic  supplies  to  independent 
distributors  who  would  otherwise  be  forced  to  obtain  the  products  refined  from  the 
higher  cost  imported  crude.  If  these  measures  are  not  sufficient  to  assist  the 
independent  distributors,  FEO  is  willing  and  able  to  take  stronger  action. 

Senator  Ribicoff.  Senator  Percy. 

Senator  Percy.  I  would  like  to  pick  up  where  we  left  oil  and  give 
Commissioner  Doub  a  chance  to  respond  to  this  New  York  Times 
editorial  and  his  own  quotation  in  it.  I  would  ask  unanimous  consent 
that  the  entire  editorial  be  placed  in  the  record  at  this  point. 

Senator  Ribicoff.  Without  objection. 

[The  above-referred- to  editorial  follows:] 

Nuclear  Power  Dilemma 

Among  the  alternative  sources  of  energy  for  the  future,  what  once  seemed  the 
most  promising  seems  to  be  becoming  one  of  the  more  problematic. 

At  a  time  of  energy  crisis,  when  the  backers  of  nuclear  power  hoped  to  be  riding 
.confidently  on  a  momentum  of  past  successes  and  future  promise,  the  industrj^  is 
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plagued  b3^  bottlenecks  and  frustrations.  Even  worse  for  nuclear  advocates,  only 
a  small  part  of  the  shortfalls  can  be  attributed  to  the  favorite  bogeys,  government 
regulation  and  interference  by  environmentalists.  Serious  problems  in  nuclear 
power  generation  arise  from  the  economics  and  technologies  of  the  industry  itself. 

President  Nixon  sounded  an  ostensibly  positive  note  in  his  energy  statement 
earlier  in  the  month  when  he  asked  the  Atomic  Energy  Commission  "to  speed  up 
the  licensing  and  construction  of  nuclear  plants,"  as  if  bureaucratic  red-tape  and 
environmental  challenges  were  the  central  problem. 

It  was  left  to  Commissioner  William  O.  Doub  of  the  A.E.C.  to  enunciate  the 
realities  to  a  recent  gathering  of  nuclear  power  executives.  At  the  thirteen  most 
critical  nuclear  plants  now  under  construction,  Mr.  Doub  said,  "discussions  with 
utility  management  produced  the  consensus  that  no  significant  acceleration  of 
construction  programs  was  possible,"  for  entireljr  economic  reasons.  The  Federal 
Power  Commission  analyzed  construction  delaj^s  in  the  28  nuclear  plants  that 
were  scheduled  to  become  operational  this  year  and  found  that  32  plant/months  of 
delay  had  been  caused  by  public  lawsuits  or  changes  in  regulatorj^  requirements, 
but  229  plant/months  of  work — seven  tunes  as  many — had  been  lost  through  low 
labor  productivity  and  shortages,  late  deliveries  or  breakdowns  of  components 
and  similar  economic  or  technological  failures. 

Among  plants  already  functioning,  breakdowns  and  malfunctions  are  routine. 
All  except  one  of  New  England's  five  large  nuclear  plants  are  now  operating  at 
fractions  of  their  intended  capacity,  and  one  of  these  has  been  inoperable  for 
ten  of  the  last  twelve  months.  Both  of  Consolidated  Edison's  nuclear  plants  at 
Indian  Point  are  out  of  service,  and  there  is  no  certainty  when  either  will  operate 
again. 

Power  generation  by  the  esoteric  process  of  nuclear  fusion — if  it  can  be  realized — 
remains  a  lively,  perhaps  the  best,  hope.  But  the  fission  reactors  of  today,  on 
which  so  much  of  tomorrow's  hopes  had  been  hung,  have  generated  more  dismay 
than  power — and  this  is  so,  even  ignoring  the  strenuous  concerns  for  nuclear 
safety  which  have  multiplied  among  scientists  in  and  out  of  the  A.E.C,  but  wliich 
the  industrjr  continues  to  minimize. 

The  arguments  are  becoming  ever  more  persuasive  that  the  nation  should  lean 
more  toward  coal,  solar  and  geothermal  processes  and  nuclear  fusion  to  meet  its 
energy  needs  a  decade  or  more  hence  and  plan  today's  research  and  investment 
accordingly.  Little  is  gained  by  replacing  a  politically  unrelia]:)le  fuel — oil — with 
technically  unreliable  and  potentially  dangerous  power  from  nuclear  fission. 

Mr.  Doub.  Senator  Percy,  the  short  answer  in  the  Times  editorial 
correctly  quoted  me. 

Senator  Percy.  I  am  sorry,  I  didn't  hear  yon. 

CONSTRUCTION   PROBLEMS  WITH   NUCLEAR   POWERPLANTS 

Mr.  Doub.  The  short  answer  is  the  Times  editorial  is  correct.  The 
fact  of  the  matter  is  in  trying  to  come  to  grips  with  the  construction 
problems  and  the  stretching  out  that  we  have  seen,  and  in  the  context 
of  the  energency  situation  in  the  country,  we  did  contact  certain 
companies  which  are  presently  building  nuclear  powerplants.  Presently 
there  are  59  plants  being  built  which  have  been  all  through  the 
environmental  and  safety  review,  they  have  had  their  public  hearings, 
they  have  been  granted  a  construction  permit,  and  the  licensing  at 
that  stage,  as  opposed  to  the  operating  licensing  phase,  has  ended. 
They  are  now  pouring  concrete.  So  we  thought  it  was  completely 
appropriate  to  contact  owners  of  13  plants  whose  power  supply  has 
been  deemed  critical  by  the  Federal  Power  Commission  with  regard 
to  why  has  the  time  been  stretching  out  so  much  and  what  can  be 
done.  It  was  their  thought  that  little  could  be  done  in  the  immediate 
future. 

However,  we  have  identified  some  of  the  problems,  and  while 
the}^  are  not  particularly  optimistic,  I  would  be  somewhat  more 
optimistic.  The  fact  is  that  with  a  burgeoning  nuclear  industry  we 
have  shortages  of  welders,   pipefitters,  electricians.  We  don't  have 
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enough  qualified  people.  The  architect  engineers  who  design  and  build 
the  units  are  stretched  thin.  Something  can  be  done  about  that  and 
alternatives  are  being  looked  at.  Various  departments  of  the  Govern- 
ment have  been  asked  to  feed  in  proposals  to  the  administration,  and 
we  are  in  the  process  of  coming  to  grips  with  some  proposals  that 
we  are  going  to  make. 

Just  to  put  it  in  context,  the  fossil  fuel  plants  that  are  being  con- 
structed in  this  country  have  also  been  extended  timewise.  While 
it  still  takes  a  nuclear  plant  about  25  percent  longer  to  be  constructed, 
fossil  fuel  plants  take  about  25  percent  longer  to  construct  now  than 
it  did  a  couple  of  j^ears  ago.  So  it  is  a  general  problem. 

Senator  Percy.  Then  do  you  concur  with  the  conclusion  of  the 
editorial,  that: 

The  arguments  are  becoming  even  more  persuasive  that  the  nation  should 
lean  more  toward  coal,  solar  and  geothermal  processes  and  nuclear  fusion  to  meet 
its  energy  needs  a  decade  or  more  hence  and  plan  today's  research  and  investment 
accordingly.  Little  is  gained  by  replacing  a  politicallj^  unreliable  fuel — oil — with 
technically^  unreliable  and  potentially  dangerous  power  from  nuclear  fission. 

Mr.  DouB.  I  didn't  agree  with  that. 

Senator  Percy.  I  wanted  to  be  sure  when  you  said  at  the  outset 
you  agTeed  with  this  editorial  that  on  the  record  you  were  not  con- 
curring with  the  whole  thing. 

Mr.  DouB.  No.  I  agree  with  that  sentence  that  13  utilities  exec- 
utives said  that  little  or  nothing  can  be  done  to 

Senator  Percy.  In  other  words  you  agree  with  that  sentence  that 
is  attributed  to  j^ou  in  the  quotation? 

Mr.  DouB.  That  is  correct;  and  nothing  further. 

Senator  Percy.  That  is  a  more  limited  endorsement  I  would  say. 

Mr.  Ash,  are  3"'ou  coming  back  on  Thursday? 

Mr.  Ash.  I  think  that  is  right;  yes,  I  will  be  here  Thursday. 

shortcomings   of  S.   2744 

Senator  Percy.  All  right.  Even  though  Senator  Jackson  is  not  here 
now  because  of  another  pressing  engagement,  he  did  give  a  statement. 
I  think  you  should  have  a  chance  in  the  same  forum  to  answer  a  few 
of  the  shortcomings  that  he  mentioned  to  the  bill.  He  said,  for  instance : 

The  bill  which  we  are  considering  today  to  create  an  independent  energy  and 
R.  &  D.  Administration,  ERDA,  cannot  serve  either  of  the  functions  which  are 
needed,  first  it  does  not  contain  the  research  strategy,  objectives,  budget  goals 
and  grants  of  new  authority  which  are  so  urgentlj^  required  to  get  a  comprehensive 
nannuclear  research  program  imderway. 

Would  you  care  to  comment  on  that  first  objection  he  has? 

Mr.  Ash.  I  would  just  say  I  think  it  does  contain  allof  that  which 
he  has  described  as  not  containing.  We  may  have  a  misunderstanding 
that  we  can  clear  up  on  Thursday  but  it  is  certainly  my  perception 
that  it  contains  exactly  that. 

Senator  Percy.  I  understand  Senator  Jackson  will  be  here  on 
Thursday,  but  in  the  same  forum  today  as  he  made  his  statement, 
would  you  care  to  comment  on  his  conclusion  that: 

It  does  not  provide  an  adequate  permanent  organization  which  is  appropriately 
related  to  other  Federal  responsibilities  for  energy. 

Mr.  Ash.  I  would  say  it  provides,  as  I  see  it,  the  best  possible 
adequate   permanent   organization   that   not   only  relates   to   other 
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agencies  but  more  importanth"  relates  to  the  very  subject  of  energy 
research  and  development  itself  by  having  that  function  within  the 
confines  of  the  entity  that  would  be  created  by  the  ERDA  legislation. 

STATUTORY    BASIS    FOR    CREATION    OF    FEA    BY    EXECUTIVE    ORDER 

Senator  Percy.  In  the  several  conversations  I  have  had  this 
weekend  with  the  White  House  and  with  Secretary  Simon,  I  have 
assured  them  that  we  would  do  ever3'thing  we  can  do  to  give  adequate 
authority  and  to  move  ahead  with  the  greatest  dispatch,  taking  into 
account  the  circumstances.  But  I  wonder  if  you  could  comment, 
Mr.  Ash,  on  the  legal  underpinnings  for  the  Executive  order  to 
create  FEA.  As  a  nonlawyer,  it  does  seem  a  little  thin  to  me,  and  I 
want  to  be  certain  that  these  hearings  give  the  administration  a 
chance  to  put  on  record  the  fact  that  they  do  have  an  adequate 
statutory  basis  for  creating  the  agency  by  Executive  order  in  advance 
of  the  legislation. 

Mr.  BiNGMAN.  I  think,  Senator  Percj^,  that  what  is  being  done 
in  an  interim  way  rests  on  the  number  of  statutes  which  are  already 
in  existence  which  vests  powers  in  the  President  which  will  now  be 
delegated  to  Mr.  Simon  as  Administrator  and  acting  in  this  interval 
before  formal  legislation  can  be  advanced  and  approved  by  Congress, 
and  the  citations  which  have  been  placed  in  the  Executive  order 
refer  to  the  Emergency  Petroleum  Act  of  1973,  the  Defense  Pro- 
duction Act  of  1950  and  section  203(a)(3)  of  the  Economic  Stabiliza- 
tion Act  of  1970. 

Admittedly  in  the  citation  of  these  statutes  one  must  now  go  to 
these  statutes  to  see  the  particular  authorities  which  have  been  vested 
by  the  Congress  in  the  President  which  are  now  being  delegated 
here. 

Senator  Percy.  I  think  it  would  help  us  immenseh'  if  you  could 
put  your  staff  to  work  to  amplif}^  the  record  on  these  points.  Maybe 
they  have  done  it  already. 

Mr.  BiNGMAN.  Yes,  sir. 

Senator  Percy.  To  be  certain  that  what  is  being  done  has  good 
statutory  basis,  if  you  would  like  to  supplement  that,  Mr.  Chairman, 
again  I  would  ask  unanimous  consent  that  the  record  be  held  open 
for  as  many  days  as  you  require? 

Mr.  BiNGMAN.  I  think  b}^  the  end  of  the  week  wculd  be  all  right. 

Senator  Ribicoff.  Without  objection. 

[The  information  referred  to  follows:] 

Establishment  of  Federal  Energy  Office 

Executive  Order  No.  11748  of  December  4,  1973,  established  the  Federal 
Energy  Office  in  the  Executive  Office  of  the  President. 

The  authorities  in  the  Order  are  based  on  the  powers  vested  in  the  President 
by  several  statutes,  including  the  Economic  Stabilization  Act  of  1970  (P.L. 
91-379,  84  Stat.  798),  as  amended;  the  Emergency  Petroleum  Allocation  Act  of 
1973  (P.L.  93-l.")9);  the  Defense  Production  Act  of  1950  (50  U.S.C,  App.  2061, 
et  seq),  as  amended;  and  Section  301  of  title  3  of  the  United  States  Code. 

The   Order  provides  as  follows: 

Section  1  established  the  Office  under  the  immediate  supervision  and  direction 
of  an  Administrator  and  a  Deputy  Administrator.  It  also  stated  that  the  Admin- 
istrator shall  be  the  Deputy  Secretary  of  the  Treasury. 

Section  2  stated  that  the  Administrator  shall  advise  the  President  on  domestic 
and  foreign  policies  relating  to  the  production,  conservation,  use,  control,  distri- 
bution, and  allocation  of  energy  and  on  all  other  energy  matters. 
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Section  3(a)  delegated  to  the  Administrator  all  of  the  authority  vested  in  the 
President  by  the  Emergency  Petroleum  Act  of  1973.  This  Act  authorized  and 
required  the  President  to  allocate  oil,  residual  fuel  oil,  and  refined  petroleum 
products  to  deal  with  existing  or  imminent  shortages  and  dislocations  in  the 
national  distribution  system  which  jeopardize  the  public  health,  safety,  or 
welfare. 

Section  3(b)  directs  the  Administrator  either  to  submit  to  the  Congress  the 
reports  required  by  Section  4  (c)  (2)  of  the  Emergency  Petroleum  Act,  or  em- 
powers the  Administrator  to  require  any  other  officer,  department,  or  agency  to 
submit  the  report  to  Congress.  These  reports  deal  with  changes  after  1972  in  the 
aggregate  share  of  branded  and  non-branded  independent  marketers  and  other 
persons  engaged  in  the  marketing  and  distributing  of  refined  petroleum  products. 

Section  4(a)  delegates  to  the  Administrator  the  authority  vested  in  the  President 
by  Section  203(a)(3)  of  the  Economic  Stabilization  Act  of  1970,  as  amended. 
This  section  deals  with  establishing  priorities  of  use  and  systematic  allocation  of 
supplies  of  petroleum  products  including  crude  oil  in  order  to  meet  the  essential 
needs  of  various  sections  of  the  Nation  and  to  prevent  anti-competitive  effect 
resulting  from  shortages  of  such  products. 

Section  4(b)  directs  the  Chairman  of  the  Cost  of  Living  Council  to  delegate 
to  the  Administrator  of  FEO  such  authority  under  the  Economic  Stabilization 
Act  as  may  be  necessary  to  carry  out  the  purposes  of  that  Act  as  it  relates  to 
energy  matters.  This  involves  the  pricing  controls  over  petroleum  and  petroleum 
fuel  products  that  are  administered  by  the  Energy  Division  of  the  COLC. 

Section  5  delegates  to  the  Administrator  the  authority  vested  in  the  President 
by  the  Defense  Production  Act  of  1950,  as  amended,  as  it  related  to  the  produc- 
tion, conservation,  use,  control,  distribution,  and  allocation  of  energy.  It  also 
suspends  any  provision  of  Executive  Order  10480,  as  amended,  which  is  incon- 
sistent with  the  authorities  delegated  by  Section  5  for  so  long  as  that  Section 
remains  in  effect.  Executive  Order  10480  concerns  the  administration  of  the 
Defense  Mobilization  Program  and  the  coordination  of  executive  branch  activ- 
ities dealing  with  production,  procurement,  manpower,  stabilization,  and 
transport. 

Section  6  provided  that  Executive  Order  No.  11726  of  June  29,  1973,  which 
established  the  Energy  Policy  Office,  is  superseded  to  the  extent  it  is  inconsistent 
with  this  Order. 

Sections  7,  8,  and  9  are  principally  administrative  in  nature. 

TIME  LIMITATION  ON  NEW  AGENCT 

Senator  Perct.  Mr.  Ash,  do  we  look  upon  FEA  as  a  temporary 
step  so  we  do  not  lose  sight  of  the  need  for  broader  reform  and 
consolidation  through  DENR?  And  is  there  any  time  limitation  put 
on  FEA,  so  we  at  least  have  a  goal  toward  which  to  work  in  having 
a  more  permanent  organization  established  in  law? 

Mr.  Ash.  Senator  Percy,  I  think  that  also  is  a  matter  that  I  think 
would  be  very  useful  to  get  on  the  record  at  this  time.  Certainly  we 
have  an  immediate  crisis  in  front  of  us  and  must  respond  to  it  in  all 
the  possible  ways  that  we  can.  Hopefully  that  crisis  will  lose  some  of 
its  crisis  dimensions  as  time  goes  b}^  and  it  is  our  contemplation  that 
the  functions  that  would  here  be  within  the  Federal  Energy  Admin- 
istration would  ultimately  be  an  integral  part  of  the  proposed  Depart- 
ment of  Energy  and  Natural  Resources  when  things  are  more  nor- 
malized. Rather  than  wait  for  the  DENR  legislation,  given  the 
crisis  nature  of  the  problem,  we  feel  we  should  move  at  this  time. 
The  legislation  will  probably  propose  a  2-year  time  recognizing  that 
specific  fact  that  you  have  mentioned. 

Senator  Percy.  The  reasons  that  I  will  be  quite  insistent  on  this 
aspect  of  it  is  that  I  think  in  this  case  haste  will  make  waste.  We 
have  seen  in  the  special  prosecutor  problem,  and  in  the  new  Attorney 
General  appointment  made  in  such  haste  that  we  didn't  even  realize 
there  was  a  constitutional  question  as  to  the  Attorney  General,  that 
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in  the  end  we  really  consumed  a  great  deal  of  energy  and  time  and 
effort  by  not  looking  to  be  absolutely  certain  that  what  we  were 
doing  was  appropriate.  So  we  will  try  to  watch  that  checkpoint,  but 
will  work  together,  recognizing  the  emergency  which  all  of  us  regret 
deepl3^  We  will  try  to  work  just  as  expeditiously  as  possible,  but  still 
have  sound  footing  each  step  of  the  way.  It  would  be  horrendous  to 
have  a  new  Administrator  set  up  and  putting  out  a  lot  of  directives 
and  then  have  them  all  declared  unconstitutional  or  illegal.  That 
would  just  add  further  confusion  to  the  already  confusing  problems. 

I  have  no  further  questions  at  this  time.  I  want  to  thank  the 
witnesses  very  much  indeed  for  being  with  us  this  morning. 

Senator  Ribicoff.  I  want  to  thank  both  of  you  and  jour  staffs. 

The  committee  will  stand  in  recess  until  2  o'clock. 

[Whereupon,  at  12:35  p.m.,  the  committee  was  recessed  until  2 
p.m.  the  same  day.] 

AFTERNOON  SESSION 

Senator  Ribicoff.  The  committee  will  be  in  order. 
Our  fii'st  witness  is  Mr.  Charles  A.  Robinson,  corporate  counsel,  of 
the  National  Rural  Electric  Cooperative  Association. 

TESTIM01\[Y  OF  CHARLES  A.  ROBINSON,  JR.,  CORPORATE  COUNSEL, 
NATIONAL  RURAL  ELECTRIC  COOPERATIVE  ASSOCIATION,  AC- 
COMPANIED BY  JOSEPH  S.  IVES,  ENVIRONMENTAL  SCIENTIST, 
AND  BRADLEY  KOCH,  STAEF  ENGINEER,  RURAL  ELECTRIC  COOP- 
ERATIVE ASSOCIATION 

Mr.  Robinson.  Mr.  Chairman,  my  name  is  Charles  A.  Robinson. 
I  am  the  corporate  counsel  of  the  National  Rural  Electric  Coopera- 
tive Association  which  we  now  refer  to  as  NRECA. 

I  am  accompanied  by  our  envii'onmental  scientist,  Joseph  S.  Ives, 
and  our  staff  engineer,  Mr.  Bradley  Koch.  We  very  much  appreciate 
the  opportunity  to  appear  before  the  subcommittee  on  this  very 
important  matter  of  consolidating  government  energy-related  re- 
search activities. 

If  our  statement  can  be  included  in  the  record  in  full,  we  will  be 
happy  to  merel}^  summarize  it  orally. 

Senator  Ribicoff.  Without  objection,  the  entire  statement  wiU 
go  into  the  record  as  if  read. 

[Mr.  Robinson's  statement  in  full  follows:] 

Statement  of  Charles   A.   Robinson,  Jr.,   Corporate   Counsel,   National 
Rural  Electric  Cooperative  Association 

Mr.  Chairman,  and  Members  of  the  Su]:)Committee :  My  name  is  Charles  A. 
Robinson,  Jr.  I  am  the  Corporate  Counsel  of  the  National  Rural  Electric  Cooper- 
ative Association  (NRECA).  NRECA  is  the  national  service  organization  of 
consumer  owned  cooperatives  which  provide  electric  utility  service  to  some  24 
million  consumers  located  largely  in  the  sparsely  populated  agricultural  areas  of 
46  states.  I  am  accompanied  by  Mr.  Joseph  S.  tves,  our  environmental  scientist. 

For  several  years,  many  of  us  in  the  electric  utility  industry  and  in  other  energj'' 
related  industries,  as  well  as  knowledgeable  members  of  both  houses  of  the 
Congress,  have  been  warning  of  an  impending  shortage  of  the  raw  materials  upon 
which  our  energy  intensive  econom.v  is  completely  dependent.  The  "energy 
crunch"  is  now  upon  us,  and  it  is  indeed  our  most  serious  domestic  problem. 
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Moreover,  as  matters  have  developed,  it  is  also  one  of  our  most  serious  problems 
of  foreign  policy.  We  cannot  tie  our  nation's  energy  future  to  the  vagaries  of 
international  ]Dolitics. 

For  several  years  NRECA  has  advocated  a  sharply  stepped  up  Federal  role  in 
energy  research.  Our  membersliip  has  i^articipated  in  the  development  of  the 
Electric  Power  Research  Institute  (EPRI),  and  rural  electric  systems  are  now 
beginning  to  commit  substantial  funds  to  EPRI  i^rograms.  However,  Ave  also 
believe  that  the  magnitude  of  the  energy  research  burden  imposed  on  us  by  the 
present  situation  requires  a  truly  massive  effort;  an  effort  which  cannot  succeed 
without  strong  and  thoroughly  coordinated  Federal  leadership.  We  offer  our 
support  of  S.  2744,  because  it  is  clearly  designed  to  improve  the  coordination  of 
Federal  research  activity.  It  may  not  yet  be  perfect  in  every  detail,  but  it  is 
very  soundly  conceived  legislation.  It  anticipates  the  need  for  increased  Federal 
R&D  activity'  and  set  in  motion  the  machinery  to  handle  the  work. 

S.  2744,  by  divorcing  the  R&D  activity  of  the  Atomic  Energy  Commission 
from  its  regulatory  function,  should  also  help  to  allay  the  fears  of  persons  who 
have  felt  that  the  combined  research  and  regulatorj^  functions  of  AEC  might 
somehow  downgrade  nuclear  safety  or  environmental  standards.  We  do  not  share 
these  fears,  but  we  do  not  object  to  the  separation  proposed. 

As  we  interpret  Sections  103(6)  and  lOS(a)  of  S.  2744,  they  would  permit 
ERDA  to  participate  in  and  help  fund  EPRI  projects,  and  thereby  speed  electric 
industry  research.  We  feel  that  these  provisions  are  excellent  from  the  industrj-'s 
standpoint. 

As  we  understand,  however,  S.  2744  would  not  actually  authorize  any  additional 
research  jirograms,  and  we  really  believe  that  if  the  potential  of  this  new  agency 
(ERDA)  is  to  be  realized,  S.  2744  must  be  followed  by  legislation  which  does 
strengthen  and  broaden  the  substance  of  Federal  research  acti\'ity.  S.  1283, 
introduced  by  Senator  Jackson  and  others,  is  one  example  of  the  kind  of  legislation 
which  we  feel  is  needed. 

Actually,  the  U.S.  energy  crunch  is  primarily  a  shortage  of  petroleum  based 
liquid  and  gaseous  fuels  upon  which  we  depend  for  78%  of  our  energy.  What  we 
must  do,  in  my  opinion,  is  shift  our  energy  base  away  from  natural  petroleum 
and  toward  coal,  shale  and  nuclear  fuel,  all  of  which  v/e  have  in  abundance,  as- 
suming we  develop  a  successful  breeder  type  nuclear  reactor. 

This  changeover  is,  the  way  we  see  it,  as  much  of  a  jjroblem  of  business  economics 
and  development  as  it  is  one  of  pure  research.  Therefore,  we  feel  strongly  that  it 
may  be  time  for  the  Federal  government  to  set  some  quantitative  and  time  certain 
objectives  for  synthetic  liquid  fuel  production.  Many  utilities  are  now  facing 
fuel  oil  jjrices  of  $7  per  barrel;  some  prices-f  are  even  higher.  Scientists  with  Avhom 
we  have  recently  discussed  the  process,  advise  us  that  sjaithetic  liquid  fuels  can 
be  produced  from  coal  or  from  shale  at  about  that  price.  They  are  of  the  opinion 
that  it  would  require  ten  years  of  construction  and  planning  time  to  produce 
sjmthetic  liquid  fuel  in  quantities  equal  to  about  10%  of  total  U.S.  liquid  fuel 
demand.  We  feel  that  substantial  synthetic  liquid  fuel  capability  is  essential  to 
the  future  economic  strength  and  national  security  of  the  country;  even  to  the 
extent  of  government  participation  in  actual  construction  and  operation  of  full 
scale  production  facilities  if  necessary,  or  government  support  of  synthetic  liquid 
fuel  prices.  Under  even  the  most  optimistic  estimates,  our  natural  petroleum 
reserves  cannot  last  more  than  several  decades.  We  cannot  achieve  energy  "self- 
sufficiency"  without  immediate  attention  to  developing  substantiiil  synthetic 
fuel  capability. 

NRECA  lias  traditionally  supported  the  concept  of  a  national  power  grid; 
complete  interconnection  of  all  major  electric  generation  and  all  major  load 
centers  in  the  country.  This  is  one  way  to  help  shift  our  fuel  consumption  toward 
those  areas  where  coal  is  predominant,  and  away  from  oil  and  gas.  We  suggest 
that  ERDA  is  the  vehicle  through  which  to  develop  plans  for  a  national  grid 
system. 

Subsection  104(d)  of  S.  2744  (page  9)  transfers  to  ERDA  certain  research 
functions  of  the  Environmental  Protection  Agency  which  relate  to  developing 
alternate  automotive  jDOwer  systems  and  stationary  power  ])lant  emission  control 
technolog3\  This  is  in  our  view  an  excellent  concei)t,  l)ut  we  urge  that  Subsection 
104(d)  be  expanded  to  include  the  transfer  to  ERDA  of  EPA  research  activities 
which  form  the  bases  for  that  agency's  power  ])lant  performance  standards. 

It  seems  to  us  that  at  least  on  some  occasions  the  policies  of  government  agencies 
responsible  for  energy  availability  work  in  opposition  to  the  policies  of  those  agen- 
cies responsible  for  environmental  ])rotection.  We  believe  that  combining  in  one 
agency  the  research  base  for  both  energy  production,  and  the  environmental 


71 

protection  standards  which  such  production  must  satisfy,  would  be  an  enormous 
step  toward  a  coordinated  Federal  policy  on  the  seemingly  opposed  objectives  of 
adequate  energy  and  environmental  protection. 
In  summary : 

(1)  We  support  S.  2744  as  a  vehicle  which  can  strengthen  Federal  energy 
research,  coordinate  government  research  with  the  work  of  the  Electric  Power 
Research  Institute,  and  quiet  fears  which  have  been  voiced  against  the  combined 
research  and  regulator}-  functions  of  the  Atomic  Energy  Commission. 

(2)  We  caution,  however,  that  a  reorganization  of  functions  will  not  itself 
produce  substantial  additional  R&D  effort  or  make  much  progress  in  solving 
the  energy  "crunch"  unless  Congress  gives  the  new  agency  greatly  expanded 
and  broadened  authoritj'  and  funding.  We  urge  consideration  of  substantive 
research  on  a  scale  contemplated  by  Senator  Jackson's  bill  (S.  1283).  We  suggest 
special  emphasis  on  synthetic  liquid  fuel  pi"oduction  capability  even  to  the  extent 
of  Government  support  for  product  prices,  or  Government  participation  in  con- 
struction and  operation  of  full  scale  plant  facilities. 

(3)  We  suggest  that  Section  104(d)  of  S.  2744  (page  9)  be  changed  to  include  the 
transfer  to  ERDA  of  EPA  research  used  to  develop  power  plant  environmental 
protection  standards.  This  change  would,  in  our  viev.-,  constitute  a  major  step 
toward  reconciliation  of  the  government's  divergent  policies  on  energy  develop- 
ment and  environmental  protection. 

(4)  We  continue  to  support  the  concept  of  a  national  power  grid,  with  the  added 
justification  of  moving  toward  coal  and  away  from  gas  and  oil  for  electric  power 
generation. 

We  very  sincerely  appreciate  this  opportunity  to  present  our  views  to  the 
Subcommittee,  and  wish  it  much  success  in  moving  toward  a  solution  of  the 
energy  shortage. 

Senator  Ribicoff.  Please  proceed. 

Mr.  Robinson.  Thank  3^011,  Mr.  Chairman. 

NRECA  SERVES  46  STATES 

NRECA  is  the  national  ser^dce  organization  of  REA  financed 
electric  systems.  We  serve  about  25  million  people  in  the  largeh?-  rural 
agricultural  areas  of  some  46  States.  We  generate  some  of  our  own. 
power,  but  most  of  the  power  wliich  we  distribute  to  our  consumers,. 
is  purchased  from  power  companies,  the  Federal  Government,  and 
State-ovviied  power  facilities. 

We  support  S.  2744  as  a  vehicle  which  can  strengthen  Federal 
energ;y-  research,  coordinate  Government  research  ^\dth  the  Electric 
Power  Research  Institute  in  which  we  also  participate,  and  quiet 
fears  wliich  have  been  voiced  against  the  combined  research  and 
regidator}-  functions  of  the  Atomic  Energy-  Commission. 

We  do  not  share  the  fears  which  have  been  voiced  by  some  groups 
with  respect  to  the  combined  functions  of  the  AEC,  but  we  recognize 
their  existence,  however,  and  believe  that  this  bill  should  help  to 
quell  those  fears. 

We  caution,  however,  that  a  reorganization  of  functions  alone,  will 
not,  of  itself,  produce  substantial  additional  research  and  develop- 
ment effort,  or  make  much  progress  in  solving  the  energy,'  problem, 
unless  Congress  gives  the  new  agencv  greatlv  expanded  and  broadened 
authority  and  funding. 

We  urge  consideration  of  substantive  research  on  a  scale*  contem- 
plated by  Senator  Jackson's  bill,  S.  1283,  and  sup-gest  that  s^pecial 
emphasis  be  placed  on  s^mthetic  fuel  capability,  eveiTto  the  extt^^^^  ^^ 
government  support  for  product  prices  or  government  participation, 
m  construction  and  operation  of  full  scale  s^Tithetic  fuel  plant  facilitieb"' 

As  the  chairman  is  well  aware,  the  present  crunch  is  largely  caused 
by  a  shortage  of  petroleum  products.  And,  in  view  of  the  fact  that 
our  present  consumption  of  petroletim  is  on  the  order  of  6   to   6K 
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billion  barrels  a  3^ear,  when  we  are  producing  something  just  over 
4  billion  barrels  ourselves,  quite  obviously  any  petroleum  which  you 
use  in  the  future  bej^ond  our  present  consumption,  must  be  imported. 

We  would  point  out,  Mr.  Chairman,  that  petroleum  is  now  costing 
on  the  order  of  $7  per  barrel  and  that  synthesized  petroleum  from 
coal  and  shale  can  be  produced  for  about  that  price.  We  think  it  is 
extremelv  important  that  whatever  activities  this  new  agenc}''  engages 
in,  include  heavy  emphasis  on  the  development  of,  as  fast  as  possible,  a 
sATithetic  fuel  capability  for  the  United  States. 

We  also  suggest,  Mr.  Chairman,  that  section  104(d)  of  S.  2744,  on 
page  9,  be  changed  to  include  the  transfer  to  the  ERDA  of  research 
presenth^  performed  hy  the  En\aronmental  Protection  Agenc}^  and 
used  to  develop  powerplant  environmental  protection  standards. 

It  seems  to  us  that  if  we  are  going  to  set  up  ERDA  as  an  energy 
agency,  and  if  we  are  going  to  further  consolidate  the  energy  develop- 
ment and  the  energy  production  activities  of  the  Federal  Government, 
there  must  be  included  in  this  overall  administrative  machinery, 
some  means  of  coordinating  our  environmental  protection  policies, 
because  we  feel  that  we  cannot  develop  an  adequate  energy  base  in 
this  country  and  continue  to  provide  adequate  electricity  and  ade- 
quate energy  for  our  people,  unless  we  do  coordinate  the  parallel 
objectives  and  the  policies  used  to  achieve  these  objectives;  namely, 
adequate  energ)^  and  environmental  protection. 

If  we  allow  these  two  to  go  on  independent  courses,  as  they  seem  to 
be  proceeding  at  the  moment,  it  seems  to  us  it  is  going  to  be  extremely 
difficult  to  achieve  energy  self-sufRcienc3^ 

SUPPOET  A   NATIONAL   GRID   SYSTEM 

We  continue  to  support  the  concept  of  a  national  power  grid,  with 
the  added  justification  now  of  moving  toward  coal  and  away  from  gas 
for  electric  generation.  If  we  can  concentrate  a  lot  of  our  electric  power 
generation,  in  coal-rich  areas,  and  transmit  that  power  over  high- 
voltage  facilities  to  those  areas  where  coal  is  not  abundant — where 
we  are  presently  dependent  on  oil,  this  is  one  way  of  helpmg  us  to 
switch  from  our  present  energy  economy,  based  largel}^  on  petroleum 
and  natural  gas  and  oil,  to  one  based  on  nuclear  fuel  and  on  coal,  which 
is  our  hope  for  the  future. 

We  must  shift  from  an  oil  based  energy  S3''stem  to  a  system  based  on 
nuclear  fuels  and  coal. 

Mr.  Chairman,  we  very  sincerely  appreciate  the  opportunity  to 
present  our  \aews  to  the  subcommittee  and  we  most  certainly  wish  you 
much  success  in  dealing  with  the  energy  shortage, 

ABOUT  26  MILLION  PEOPLE  SERVED  BY  NRECA 

Senator  Ribicoff.  May  I  ask  a  few  questions?  How  many  people 
in  this  countr}?-  are  served  by  NRECA? 

Mr.  Robinson.  We  serve  about  26"  million  people. 

Senator  Ribicoff.  And  in  how  maii}^  States  are  you  located? 

Mr.  Robinson.  46  States, 

TIMETABLE   FOR   DEVELOPMENT    OF    SYNTHETIC   FUELS 

Senator  Ribicoff.  How  long  do  you  think  it  would  take  to  really 
bring  synthetic  fuels  to  large-scale  usage  or  production? 
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Mr.  Robinson.  It  is  not  a  short  term  solution,  Mr.  Chairman. 
We  have  talked  with  people,  scientists  from  the  major  energy  cor- 
porations— 1  might  mention  Westinghouse,  in  particular — and  they 
tell  us  that  liquid  fuel  and  synthetic  natural  gas  can  be  produced 
from  coal  with  known  technology  and  that  perhaps  a  10  percent 
impact  on  the  demand  could  be  available  within  a  10-year  period. 

Senator  Ribicoff.  Let  me  ask  you,  from  where  you  sit  in  your 
responsibilities,  what  do  you  see  the  shortfall  of  electric  energy  that 
you  would  be  in  a  position  to  supply  your  customers,  say,  a  year 
from  now? 

NEW  PLANTS  ARE  COAL  FIRED 

Mr.  Robinson,  It  is  going  to  be  very  difficult,  Mr.  Chairman. 
Most  of  the  new  plants  that  our  people  are  putting  on  the  line  are 
coal  fired,  largely  lignite  fired,  and  that  is  why  we  take  such  a  great 
interest  in  the  surface  mine  control  legislation.  We  are  building  a 
number  of  plants  in  the  Colorado,  North  Dakota,  Wyoming  area. 
They  are  under  construction  and  on  the  drawing  boards.  These  are 
all  coal-fired  plants.  Our  people,  with  ver}-  few  exceptions,  one  ex- 
ception in  Texas  where  there  is  some  natural  gas  to  be  found,  are 
unable  to  obtain  natural  gases  for  their  fuel,  even  for  existing  plants. 

They  are  attempting  to  switch  to  distillate  fuel  and  obviously 
there  is  not  going  to  be  as  much  middle  distillate  fuel,  that  is  heating 
oil  No.  2,  there  is  not  going  to  be  very  much  of  that  available, 
certainly  not  enough  available  to  go  around  in  the  immediate  future. 
And  it  looks  to  us  that  unless  the  utility  industry  is  given  a  rather 
high  priority  on  the  availability  of  petroleum  fuels,  we  are  going  to 
find  it  very  difficult  to  meet  loads  where  we  are,  depending  on  petro- 
leum-based fuels. 

I  think  it  is  going  to  be  very  difficult. 

Senator  Ribicoff.  Well  thank  you  very  much.  I  appreciate  you 
coming  here,  you  represent  an  important  segment  of  this  Nation 
and  it  is  very  important  to  get  your  position. 

But  generally,  you  support  ERDA  and  its  creation? 

Mr.  Robinson.  Yes,  we  support  it  and  we  also — a  mere  reorganiza- 
tion is  not  going  to  achieve  a  great  deal  more  research  and  we  support 
Senator  Jackson's  broadened  research  proposals. 

Senator  Ribicoff.  Well  thank  you  very  much,  gentlemen. 

Mr.  Robinson.  We  appreciate  the  opportunity  to  testify. 

Senator  Ribicoff.  The  next  two  witnesses  will  be  Mr.  Alvin 
Weinberg,  Director  of  Oak  Ridge  National  Laboratory,  and  Peter 
Auer,  professor  at  Cornell  University. 

I  appreciate  both  of  you  gentlemen  coming  here.  You  are  very  dis- 
tinguished, knowledgeable  people  in  this  field.  So,  will  you  gentlemen 
proceed  as  you  will,  one  or  the  other,  you  determine  who  will  go  first. 

TESTIMONY  OF  ALVIN  WEINBERG,  DIRECTOR,  OAK  RIDGE 
NATIONAL  LABORATORY,  AND  PROF.  PETER  AUER,  CORNELL 
UNIVERSITY 

Mr.  Weinberg.  I  have  a  short  statement.  I  am  the  Director  of 
the  Oak  Ridge  National  Laborator}^  I  have  been  somewhat  in- 
volved in  the  current  exercise  on  the  $11  billion  R.  &  D.  initiative 
and  I  might  mention  that  Professor  Auer  has  been  more  centrally 
involved  in  helping  prepare  the  report. 
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I  am  grateful  for  this  opportunity  to  speak  in  favor  of  the  ERDA 
bill.  Since  previous  witnesses  have  talked  about  the  administrative 
details,  I  will  confine  my  remarks  to  two  basic  questions: 

First,  an  analysis  of  what  the  primary  goals  for  ERDA  and  energy 
research  ought  to  be;  and  second,  is  the  proposed  structure  of  ERDA 
adequate  to  achieve  these  goals? 

I  am  submitting,  for  the  record,  a  position  paper  entitled  "A 
Strategy  for  Energy  Research  and  Development"  that  Calvin  Burwell 
of  the  Oak  Ridge  National  Laboratory  and  I  have  prepared. 

[See  appendix,  p.  539] 

Mr.  Weinberg.  This  is  a  very  personal  attempt,  in  the  few  months 
that  I  have  been  thinking  broadly  about  these  problems,  to  see  just 
how  one  can  visualize  an  energy  R.  &  D.  strategy;  more  particularly, 
how  can  you  make  energ}^  R.  &  D.  strategy  follow  from  an  overall 
energy  polic}^? 

SELF-SUFFICIENCY  IN  ENERGY 

Here  I  will  summarize  a  few  of  the  important  points.  By  now,  there 
is  a  general  consensus  about  something  called  energy  self-sufficiency. 
But  there  is  a  great  deal  of  fuzziness  about  what  you  really  mean  by 
energ}'^  self-sufficiency.  In  the  position  paper,  I  said  it  should  be 
interpreted  as  meaning  that  not  more  than  15  to  25  percent  of  all  our 
oil  and  gas  should  be  imported  after  1985,  to  keep  our  imports  at  that 
absolute  level.  The  basic  strategy  for  achieving  this  goal  is  to  shift 
from  oil  and  gas,  which  we  do  not  have,  to  nuclear  and  coal,  which  we 
do  have. 

Of  course,  we  shall  try  to  squeeze  out  as  much  oil  and  gas  as  we 
can  from  existing  fields,  and  try  to  find  additional  fields.  But  it  is  clear 
that  these  measures  will  not  really  be  sufficient  and,  therefore,  con- 
servation is  going  to  be  immensely  important. 

PROJECTING  ENERGY  DEMANDS  FOR  THE  FUTURE 

In  this  energ}^  business,  there  is  a  game  called  scenario  wiiting: 
People  project  energy  demands  for  1985  to  2000  and  beyond.  We  are 
presently  using  in  this  country  about  70,000  trillion  British  thermal 
units  of  energy  and  it  is  expected  to  go  up  to  125,000  trillion  by  1985, 
according  to  one  scenario. 

But  most  people  who  study  the  matter  feel  that  rate  of  increase  is 
too  high  and  that  we  must  aim  at  not  more  than  100,000  trillion 
Btu's  by  1985.  Beyond  that,  the  two  major  thrusts  of  our  R.  &  D. 
strateg}^  must  be,  as  I  put  it,  guaranteeing-  the  validity  of  our  coal 
option  and  guaranteeing  the  validity  of  our  nuclear  option.  To  see 
what  this  means,  there  are  estimates  that  show  that  by  1985  we  will 
have  to  be  digging  1,800  million  tons  of  coal  per  3'ear,  which  is  three 
times  as  much  as  we  have  ever  dug;  and  70,000  tons  of  uranium  per 
year  which  is  five  times  as  much  as  we  are  now  digging, 

BEYOND    1985 

As  I  visualize  this  problem  from  the  long  range  viewpoint,  I  must 
say  that  it  always  strikes  me  as  being  an  enormously  difficult  question. 
How  are  we  going  to  go  from  600  million  tons  of  coal  to  1,800  million 
tons  of  coal  in  1985?  Beyond  1985 — which  I  call  the  long  range  program — ■ 
people  talk  a  great  deal  about  exotic  things  like  solar  energy,  geother- 
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mal,  fusion.  We  do  not  have  nearh^  the  assurance  about  these  possi- 
bilities as  we  do  about  the  shorter  range  possibilities — coal,  increased 
production  of  oil  and  gas — or  the  nuclear  breeder  which  is  a  medium 
range  possibility. 

The  long  range  possi]:)ilities  must  be  pursued,  but  we  must  make 
it  clear  that  they  cannot  have  a,ny  impact  for  the  next  7  to  10  years. 

I  will  very  quickly  state  how  I  feel  about  the  fu^st  question".  Can 
ERDA,  as  it  is  presently  conceived,  achieve  the  end  of  the  short 
range  program  which  is  to  validate  the  coal  and  nuclear  short  term 
options?  Particularly,  I  have  heard  the  concern  expressed  that  ERDA 
is  in  good  part  an  enlargement  of  the  Atomic  Energy  Commission. 
Can  it  then  be  counted  on  to  give  proper  emphasis  and  force  to  the 
short  range  elements  of  the  program — conservation  and  increased 
production  of  oil  and  gas  and  coal,  which  are  not  nuclear? 

CAN  ERDA  FUNCTION? 

A  second  concern  which  I  have  heard  voiced  is,  can  ERDA  which 
is  a  research  agency  separate  from  the  commercial  energy  community, 
organize  its  research  so  as  to  be  adequately  responsive  to  the  real 
energy  problems  in  a  real  world?  In  other  words,  can  the  research  and 
development  of  this  free  standing  research  and  development  agency 
mesh  with  and  implement  an  energy  polic}^? 

M}^  own  belief  is  that  the  answer  to  both  of  these  questions  is  jes, 
ERDA  ought  to  be  able  to  do  this.  As  far  as  giving  proper  attention 
to  coal,  I  do  not  see  any  real  problem  there.  After  all,  the  Office  of  Coal 
Research  and  the  Bureau  of  Alines  Energy  Centers  will  have  been 
moved  into  ERDA. 

But  there  is  another  point  here  and  it  goes  like  this:  If  3^ou  add  up 
the  total  amount  that  has  been  spent  on  coal  research  in  this  country 
in  the  past  20  j-ears,  it  comes  to  barely-  $140  milhon.  This  is  perhap's 
one-fifth  or  one-sixth  the  amount  that  has  gone  into  a  single  reactor 
system. 

So,  coal  research  has  simplv  suffered  from  fragmentation  and  in- 
sufficient funding.  One  of  the  characteristics  of  AEC  is  that  it  moves 
into  problems  massively.  This  massive,  coherent  kind  of  attack  I 
believe  is  very  much  needed  in  the  coal  business. 

NUCLEAR  RESEARCH  VERSUS  RESEARCH  IN  OTHER  SOURCES  OF 

ENERGY 

Senator  Ribicoff.  Along  that  line,  do  you  think  that  because  AEC 
will  really  be  the  base  of  this  agency,  that  the  men  who  have  worked 
all  these  years  in  AEC  would  be  prejudiced,  or  emphasize  nuclear 
research  as  against  alternate  sources  of  energy  research? 

Mr.  Weinberg.  Well  that  is  a  possibility,  but  I  do  not  really  think 
it  wall  present  difficulties.  We  have  had  quite  a  bit  of  experience  in  our 
own  laboratory  with  what  we  call  "redeployment."  The  Oak  Ridge 
National  Laboratory  over  the  past  10  years  has  redeployed  around  the 
problem  of  desalting  the  sea  and  over  the  3'ears  we  have  gradually 
acquired  more  and  more  expertise  until  now  we  have,  in  this  National 
Laborator}^,  one  of  the  foremost  institutions  that  is  concerned  with 
desalting  the  sea.  The  i)oint  is  that  the  unit  processes,  the  individual 
elements  of  desalting  the  sea,  are  not  all  that  different  from  what 
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goes  on  in  parts  of  nuclear  development.  I  therefore  do  not  think  that 
there  really  is  much  difficulty  in  redeploying  once  the  problem  to  be 
solved  is  well  defined. 

I  confess  this  is  some  concern,  but  one  must  remember  again,  that 
in  ERDA  there  will  be  an  assistant  administrator  essentially  for  fossil 
fuels.  One  of  the  tilings  I  have  learned  in  my  years  of  experience  with 
the  bureaucracies  is  that  if  you  estabhsh  an  office,  then  that  office 
always  has  a  tendency  to  expand  and  proliferate  and  become  as 
powerful  as  possible.  Once  you  establish  an  assistant  administrator 
for  fossil  fuels,  then  fossil  fuels  will  get  a  fair  shake. 

DECISION  OF  PRIORTIES 

Senator  Ribicoff.  Who  do  you  think  ought  to  have  the  respon- 
sibility to  allocate  the  funds  between  the  various  sources  or  make  the 
decision  of  where  the  priorities  should  drop? 

Mr.  Weinberg.  As  the  matter  stands  now,  presumably  that 
allocation  will  be  made  by  the  Administrator  of  ERDA  and  I  would 
hope  the  Administrator  of  ERDA  would  have  proper  advice  wliich 
would  not  be  colored  by  a  nuclear  bias,  I  guess  my  own  impression 
about  it,  at  least  in  the  conversations  I  have  had  with  various  people 
in  the  AEG  and  outside  the  AEC,  is  that  the  advice  would  be  not 
prejudiced  toward  nuclear  and  that  one  could  count  on  the  admin- 
istrator to  make  the  proper  allocations.  Of  course  the  administrator 
will  probabl}^  be  advised  also  by  Congress,  and  advised  b}?"  the  Office 
of  Management  and  Budget. 

Senator  Ribicoff.  Let  me  ask  you,  there  is  no  question  in  my 
mind,  there  may  be  in  yours,  that  the  whole  problem  of  energy  suffi- 
ciency is  a  problem  that  will  be  with  us  for  decades. 

Mr.  Weinberg.  That  is  right. 

Senator  Ribicoff.  And  not  only  energy  sufficiency  for  us  but 
also,  as  a  great  Nation,  we  are  going  to  have  to  help  supply  the  rest 
of  the  world.  Oil  is  a  finite  substance— 29  years,  40  years,  50  years, 
60  years  it  is  exhausted. 

council  of  energy  advisers 

Because  of  the  importance,  do  you  think  that  it  would  be  advisable 
to  have  a  council  of  energy  advisers  like  the  council  of  economic 
advisers,  either  attached  to  the  White  House,  or  attached  to  the 
Administrator  in  ERDA?  Does  this  strike  any  reaction  with  you? 

Mr.  Weinberg.  I  have  not  thought  seriousl}^  about  a  council  of 
energy  advisers.  I  do  happen  to  be  a  member  of  what  was,  until  this 
morning,  called  Governor  Love's  Advisory  Gouncil  on  Energy  R.  &  D. 
but  I  tliink  on  the  whole,  some  Idnd  of  advice  of  that  sort  at  an 
appropriate  level  of  Government  is  a  good  idea. 

Now  this  gets  to  the  question  which  I  think  Professor  Auer  is 
going  to  speak  to.  Just  what  is  the  relation  between  ERDA,  which 
is  a  research  organization  and  energy  policy,  as  contrasted  to  energy 
R.  &  D.  polic}'^;  and  who  in  this  country  is,  in  fact,  going  to  establish 
energy  policy  as  contrasted  to  energj^  R.  &  D.  policy?  A  council  of 
energy  advisers  could  be  a  very  good  and  useful  thing,  depending,  of 
course,  upon  where  in  the  Government  this  council  of  advisers  reports. 
I  presume  that  you  think  of  it  in  terms  of  advising  the  President, 
as  the  Council  of  Economic  Advisers  advises  the  President? 
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Perhaps  I  could  sa}^  something  further  about  this  question  and  it  is 
related  a  bit  to  what  you  just  raised.  Would  ERDA,  which  is  a  some- 
what isolated  agency,  in  fact,  be  able  to  relate  to  real  problems  in  the 
real  world?  I  do  not  think  that  issue  is  a  big  problem.  The  Atomic 
Energy  Commission,  after  all,  developed  a  civilian  nuclear  reactor 
program  which  has  now  become  very  much  a  part  of  the  real  world. 
I  think  that  the  same  kinds  of  patterns  that  developed  through  the 
years  at  AEC  could  be  carried  over,  say,  if  you  tried  to  do  the  same 
thing  with  respect  to  some  of  the  other  modalities,  particularly  coal, 
and  derivatives  of  coal. 

With  respect  to  the  longer  range  program,  there  is  much  less  ques- 
tion— I  do  not  think  anybody  argues  that  if  you  are  interested  in 
things  that  really  do  not  have  a  marketplace  for  10,  15,  or  20  years, 
then  obviously  the  Government  is  the  proper  place  to  focus  it.  An 
institution  like  ERDA  is  a  very  appropriate  sort  of  thing. 

I  guess  I  would  simph^  close  with  one  very  important  admonition 
and  it  goes  like  this.  I  have  spent  my  entire  career  in  the  energy  busi- 
ness. I  have  been  in  the  nuclear  field  for  some  30  3^ears  or  so,  and  one  of 
the  things  I  have  learned  is  that  research  is  by  and  large  a  frustrating 
and  long  term  business.  I  think  it  would  be  very  unfortunate  if  the 
American  public  and  the  Congress  got  the  impression  that  the  es- 
tablishment of  ERDA,  of  and  by  itself,  is  going  to  solve  the  problem  of 
short  term  energy  shortages.  It  just  is  not.  Whether  there  are  am^ 
technological  resolutions  to  that  problem  is  a  difficult  question  that 
has  to  be  addressed  very  seriously. 

Senator  Ribicoff.  From  where  you  sit,  with  your  knowledge,  do 
you  feel  that  coal  would  be  the  quickest  source  of  alternate  supply  of 
energy? 

OIL  FROM  SHALE  FOR  THE  SHORT  TERM 

Mr.  Weinberg.  No,  I  think  from  where  I  sit,  oil  from  shale  would 
be  the  quickest  source. 

Senator  Ribicoff.  Oil  from  shale,  you  feel,  could  be  developed 
faster? 

Mr.  Weinberg.  Well,  both  schemes  can  be  developed  at  a  price; 
^but  my  impression  is  that  oil  from  shale  is  a  good  deal  cheaper  with 
the  existing  technology  than  oil  from  coal  or  gas  from  coal. 

Senator  Ribicoff.  Which  substance  to  have  oil  extracted  from  would 
have  the  least  consequences  in  the  environmental  issue? 

Mr.  Weinberg.  Probably  coal,  but  one  must  be  careful  there  be- 
cause that  assumes  that  you  can  reclaim  the  stripped  land,  because 
most  of  the  coal  will  probably  be  Western  coal.  But  I  point  out  as 
far  as  oil  from  shale  is  concerned,  in  Estonia  right  now  they  are  using 
shale  oil  commercially. 

In  Brazil,  there  is  a  plant  using  oil  from  shale,  so  that  is  technology 
that  really  is  here.  It  is  a  question  of  how  expensive  it  is.  The  Office  of 
Science  and  Technology  estimated  (some  2  years  ago)  that  you  could 
get  oil  from  shale  at  about  $6  a  barrel.  At  the  time,  this  seemed  like 
an  awful  lot,  but  now  it  does  not  seem  like  very  much. 

Senator  Ribicoff.  So,  what  was  uneconomic  up  until  6  months  ago, 
is  now  economic  because  you  have  got  oil  at  $S  and  you  read  in  the 
paper  where  certain  types  of  oil  went  up  to  $14  to  $15  a  barrel.  So, 
I  suppose  $6  to  $8  a  barrel  becomes  economic. 

Mr.  Weinberg.  That  is  right.  The  South  African  Sj^nthetic  Oil, 
Ltd.,  has  been  producing  c^uite  a  bit  of  oil  as  well  as  gas  from  coal. 
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They  sit  right  on  top  of  a  coal  mine  and  the  coal  is  ver^^  cheap.  It 
can  be  done,  but  it  is  expensive.  There  is  this  point,  and  I  want  to 
stress  it,  that  the  question  of  ERDA  is  rather  separate  from  the 
question  of  self-sufficiency  by  sa}^  1980.  And  Congress  must  under- 
stand that  and  the  public  must  understand,  if  indeed  A^our  aim  is  to 
achieve  self-sufficiency  by  1980,  then  you  are  committing  yourself 
to  something  that  in  my  view  is  very,  ver}^  much  more  than  ERDA. 
I  believe  that  may  make  a  fair  amount  of  sense:  to  commit  ourselves 
to  something  very  much  more  than  ERDA. 

SELF-SUFFICIENCY  IN  ENERGY  BY  1980 

Senator  Ribicoff.  Well  that  is  veiy  important.  What  would  be  the 
alternative  to  ERDA  that  could  give  3"ou  a  m_easure  of  self-sufficiency 
by  1980?  What  would  you  have  to  do  to  achieve  that? 

Mr.  Weinberg.  Well,  that  is  tough;  I  prefer  not  to  refer  to  this 
as  an  alternative  to  ERDA  because  I  think  we  need  ERDA. 

Senator  Ribicoff.  All  right  then,  in  addition  to  ERDA? 

Mr.  Weinberg.  In  addition  to  ERDA?  There  is  a  possibility. 

Senator  Ribicoff.  Professor  Auer,  you  can  interject  and  interrupt 
whenever  you  want  to. 

Mr.  Auer.  Well,  I  though  at  an  appropriate  place  1  could  start 
off. 

Senator  Ribicoff.  I  ar^  anxious  to  get  the  answer  to  that. 

Mr.  Weinberg.  Well,  this  idea — actually  I  think  Peter  Auer 
originated  it — is  to  launch  a  very  large  crash  program  to  produce  oil 
from  shale  and  gas  from  coal  in  much  the  same  way  we  produced 
synthetic  rubber  during  World  War  II,  or  established  the  War  Ad- 
ministration for  Petroleum  Production.  It  probably  is  possible  by 
1980,  to  extract  maybe  2  million  barrels  a  day  of  oil  from  shale  and 
to  produce  an  equivalent  amount  of  gas  from  coal. 

The  gas  from  coal  will  be  rather  more  expensive  than  the  oil  from 
shale.  The  cost  of  the  whole  crash  program  would  be  on  the  order  of 
between  $30  and  $50  billion. 

Senator  Ribicoff.  All  right,  what  would  you  have  to  do  to  achieve 
this?  Wliat,  in  addition  to  ERDA,  must  you  do  to  achieve  what  3^ou 
are  saying? 

Mr.  Weinberg.  I  think  the  Congress  would  have  to  decide,  and 
the  administration  would  have  to  decide,  this  is  a  good  idea. 

Senator  Ribicoff.  All  right,  but  if  it  would  bring  the  results, 
what  would  you  have  to  do  to  achieve  it? 

mobilization  of  industry 

Air.  Weinberg,  Well  you  would  mobilize  the  oil  industr}-.  You 
would  mobilize  the  chemical  industry.  It  would  be  a  grand  mobili- 
zation. And  let  me  say,  Senator,  that  it  seems  to  me  there  is  a  certain 
kind  of  economic  advantage  to  such  an  approach.  Because  if,  indeed, 
the  energy  crunch  is  going  to  throw  us  into  a  depression,  then  injecting 
$50  billion  into  the  economy  for  scmething  that  could  very  well  be 
a  great  thing  might  have  a  very  good  effect  in  counterbalancing  the 
economic  consequences  of  the  energy  shortage. 

Senator  Ribicoff.  Well  do  we  have  the  facilities,  the  technology, 
both  in  equipment  and  manpower,  to  do  that  in  this  countr}^? 
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Mr.  Weinberg.  I  think  we  do. 

Senator  Ribicoff.  Well,  I  think  this  all  is  important.  It  is  an 
alternative  that  you  make  the  Congress  and  the  people  to  face  up  to. 
If  tliis  is  what  you  mean,  the  worst  thmg  we  could  do  is  kid  ourselves. 

Mr.  Weinberg.  And  that  is  exactly  what  I  am  sa^dng.  But  I 
think  ERDA  is  a  great  tiling.  Let  me  make  that  very,  very  clear.  But 
ERDA  is  not  by  itself  gomg  to  solve  the  shortrun  energy  crisis.  I 
tiiink  we  have  to  do  sonaething  in  addition. 

Senator  Ribicoff.  All  right.  I  am  very  interested  in  what  that 
addition  is. 

Mr.  AuER.  Well,  if  I  may,  Air.  Chairman,  pick  up  from  there  and 
address  myself  to  that  issue  itself. 

S.    2744    DOES    NOT    GO    FAR    ENOUGH 

In  the  first  place,  I  very  much  support  portions  and  only  portions 
•of  the  Energy  Reorganization  Act  of  1973,  S.  2744.  But  now,  to  pick 
from  where  3'ou  and  Dr.  Weinberg  left  off,  this  is  not  an  objection  to 
ERDA  that  3"ou  are  speaking  of,  that  I  speak  of  and  he  speaks  of. 
It  is  an  observation  that  ERDA  stops  short  of  acliieving  further 
goals. 

If  I  may  put  it  this  way,  as  present!}'  conceived  ERDA  would 
be  a  research  and  development  agency,  and  as  such  its  ultimate  aim 
would  be  to  bring  new  and  improved  technologies  to  the  point  where 
their  commercial  feasibility  was  demonstrated.  And  I  underscore  the 
word  demonstration.  Now,  in  the  normal  sequence  of  events,  when  this 
liappens  in  an  ordinary  peacetime  economy,  whether  this  is.  done  by 
Government  funds  or  by  private  industry  itself,  the  determination  and 
the  fuial  analysis  of  whether  this  new  technolog}'  or  innovative 
technology  is  to  be  implemented  and  placed  into  wide  commercial 
use  is  left  to  the  marketplace  to  determine. 

What  I  suggest  at  tliis  time  is  that  we  are  not  operating  under 
normal  conditions,  and  that  there  is  very  little  guarantee  that  we  will 
return  to  normal  conditions  as  we  knew  them  for  some  time,  as  long  as 
marginal  oil  production  capacity  is  under  the  tight  control  of  a  foreign 
cartel.  And  I  would  argue  there  is  a  need  for  the  Government  to  create 
an  institutional  framework  which  can  take  unconventional  technologies 
all  the  way  from  the  test  tube  stage  to  full  commercial  production. 

Now,  ERDA  does  part  of  that  job.  It  carries  out  the  demonstration 
phase.  But  what  about  putting  it  into  production? 

Up  to  a  certain  extent,  as  Dr.  Weinberg  mentioned,  I  do  view  the 
synthetic  rubber  program  of  World  War  II  as  a  course  of  action  wliich 
illustrated  the  position  I  am  advocating. 

Now,  my  full  statement  which  with  your  permission  I  should  like 
to  present  for  the  record 

Senator  Ribicoff.  Gentlemen,  your  statements  will  go  in  the  record 
as  if  read. 

[The  statements  referred  to  follow:] 

Statement  of  Alvin  M.  Weinberg,  Director,  Oak  Ridge  National 

Laboratory 

I  am  grateful  for  the  opportunity  to  speak  in  favor  of  the  ERDA  bill,  S.  2744. 
Since  previous  witnesses  have  already  spoken  to  many  of  the  administrative 
details  of  the  proposed  Energy  Research  and  Development  Admiuistraticm,  I 
shall  confine  my  remarks  to  two  major  issues: 
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« 

1.  What  are  the  primary  goals  for  an  energy  R&D  strategy? 

2.  Is  the  proposed  structure  of  ERDA  adequate  to  achieve  thesf  goals? 

ENERGY   R.  &    D.   GOALS   AND    STRATEGY 

I  am  submitting  for  the  record  a  paper  entitled  "A  Strategy  for  Energy  R&D" 
which  I  prepared  with  the  help  particularly  of  C.  C.  Burweil  of  the  Oak  Ridge 
National  Laboratory.  This  is  a  very  personal  attempt  to  visualize  the  energj' 
problem  from  the  point  of  view  of  one  who  has  spent  most  of  his  life  thinking 
about  nuclear  energy.  Here  I  shall  summarize  some  of  the  important  points 
covered  in  my  paper. 

(a)  There  is  a  consensus  that  in  a  general  way  "energy  self-sufficiency"  is  a 
desirable  goal.  However,  this  is  a  goal  that  is  difficult  to  make  precise.  In  my 
paper  I  suggest  energy  self-sufficiency  to  mean  keeping  our  oil  and  gas  imports 
by  1985  to  no  more  tlian  15  to  25%  of  our  total  oil  and  gas  demand;  and  beyond 
1985  to  keep  the  absolute  number  of  barrels  of  imported  oil  no  higher  than  the 
level  reached  in  1985. 

(b)  Our  basic  strategy  for  achieving  this  goal  is  to  shift  from  oil  and  gas  (which 
we  must  im])ort)  to  coal  and  uranium  which  we  possess.  In  addition,  we  must 
try  to  increase  domestic  production  of  oil  and  gas. 

(c)  But  this  strategy  alone  will  probably  not  achieve  our  aim  of  keeping  imports 
below  15-25%  by  1985;  -we  shall  have  to  impose  strict  measures  of  conservation, 
even  if  all  of  our  technological  ventures  are  fully  successful.  We  must  aim  at 
reducing  demand  from  an  historic  increase  of  more  than  4%/j'r  to  about  3%/yr 
in  the  next  decade.  This  will  reduce  the  projected  U.S.  demand  from  125Xl6'5 
Btu  to  perhaps  lOOXlO^^  Btu  by  1985.  To  devise  conservation  measures  that  at 
the  same  time  cause  minimal  economic  dislocation  will  require  careful  economic 
research  and  policy  analysis. 

(d)  Beyond  conservation,  there  are  tv.o  major  thrusts  to  our  short-term  R&D 
strategy — coal  and  nuclear.  We  estimate  that  by  1985  we  may  require  as  much 
as  1800  million  tons  of  coal/yr  (a  fair  portion  of  Avhich  will  be  hydrogenated) 
and  70,000  tons  of  uranium.  These  re])resent,  respectively,  three  times  and  five 
times  as  much  coal  and  uranium  as  we  are  now  mining.  Any  R&D  strategy  must 
in  the  first  instance  do  whatever  is  necessary  to:  (1)  Guarantee  the  validity  of 
our  coal  option.  (2)  Guarantee  the  validity  of  our  nuclear  option. 

These  three — conservation,  coal  option,  nuclear  option — are  the  primary  ele- 
ments of  what  I  call  the  Short-Range  Program. 

(e)  The  other  possibilities — breeder,  solar,  geothermal,  fusion,  and  lesser 
sources  of  energy^are  longer  range  possibilities  and  constitute  what  I  call  the 
Long-Range  Program.  These  possibilities  must  be  pursued,  but  it  is  clear  that 
they  can  have  very  little  impact  in  the  next  7  to  10  years,  though  solar  water- 
and  space-heating  and  some  geothermal  may  be  of  imjiortance  within  this  period. 

CAN  ERDA  ACHIEVE  THE  ENDS  OF  THE  SHORT-RANGE  PROGRAM? 

It  seems  to  me  that  the  two  most  fundamental  questions  concerning  ERDA 
are: 

(a)  Can  ERDA,  which  is  in  good  part  an  enlargement  of  AEC,  be  counted  on 
to  give  proper  emphasis  and  force  to  the  three  short-range  elements  of  the  pro- 
gram— conservation,  increased  production  of  oil  and  gas,  and  coal — which  are 
not  nuclear? 

(b)  Can  ERDA,  which  is  a  research  agency  separate  from  the  commercial 
energy  community,  organize  its  research  to  be  adequately  responsive  to  real 
energy  problems  in  a  real  world? 

To  both  of  these  questions,  my  answer  would  be  yes.  As  for  ERDA  giving 
adequate  attention  to  coal,  I  see  no  problem  here.  After  all,  the  Office  of  Coal 
Research  and  the  Bureau  of  Mines  energy  centers  and  synthane  plants  will  be 
part  of  ERDA:  the  expertise  now  within  Government  will  be  available  in  ERDA. 
But  there  is  another  point:  coal  research  in  this  country  has  suffered  from 
fragmentation  and  from  lack  of  funds;  it  has  never  been  pursued  with  the  aggres- 
siveness and  coherence  that  characterize  nuclear  development.  I  should  therefore 
think  that  the  combination  of  experts  from  OCR  and  Bureau  of  Mines,  and  the 
aggressive  coherent  style  of  AEC  research,  should  assure  coal  fuU  and  responsible 
attention. 

ERDA's  role  in  increasing  domestic  oil  and  gas  production  is  rather  less  clear 
to  me,  especially  since  so  much  of  this  technology  is  in  the  hands  of  private 
industry.  Fundamentally,  I  see  no  reason  why  with  the  authority  given  it  in 
S.  2744  ERDA  could  not  sponsor  needed  research  that  is  not  adequately  performed 
within  industry. 
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As  for  conservation,  I  would  point  out  that  several  of  the  AEC  laboratories 
already  have  considerable  work  going  on  in  energy  systems  modeling  and  energy 
conservation.  Some  of  this  work  is  sponsored  by  AEC — for  example,  the  studies 
on  systems  at  Broukhaven;  some  of  the  work  is  sponsored  by  NSF — for  example, 
the  studies  on  energy  conscrx'ation  at  Oak  Ridge.  Thus  \\  ithin  the  AEC  structure 
there  are  substantial  nuclei  of  people  who  are  concerned  with  energ}-  conservation. 
I  see  no  reason  whj-  under  the  ERDA  setup  such  studies  cannot  be  strengthened 
and  expanded,  possibly  including  within  ERDA  an  Institute  of  Energy  Analysis 
that  would  help  bring  such  studies  of  energy  conservation  and  energy  policy  into 
sharp  focus. 

As  for  ERDA  relating  its  research  to  real  problems  in  the  real  world,  I  have 
no  qualms  on  this  score.  After  all,  the  entire  civilian  nuclear  reactor  program  is 
a  prime  example  of  a  government-sponsored  research  enterprise  that  gave  birth 
to  a  major  industry.  Now  that  civilian  reactors  have  become  largely  incorporated 
into  industry,  AEC  no  lonper  plays  a  central  role;  but  there  are  innumerable 
continiJng  instances  of  fruitful  exchange  between  industry  and  the  Atomic 
Energy  Commission.  I  would  expect  much  of  this  experience  to  be  carried  over 
into  the  ERDA  setup. 

CAN    ERDA    CARRY    OUT    THE    LONG-RANGE    PROGRAM? 

The  Long-Range  Program  centers  mainly  on  breeders,  fusion,  geothermal, 
solar,  and  other  lesser  modalities.  These  long-range  energy  sj^stems  largely  work 
outside  the  marketplace.  Their  character  resembles  that  of  fission  at  its  inception — 
basic  uncertainties  as  to  feasibility,  both  economic  and  technical.  It  would  appear 
to  me  that  the  ERDA  structure,  Avith  an  Assistant  Administrator  having  responsi- 
bility for  these  long-range  modalities,  would  do  full  justice  to  their  aggressive  and 
timely  investigation. 

Finally,  I  ask:  Will  ERDA  Avith  its  large  nuclear  background  really  be  capable 
of  transcending  its  nuclear  heritage,  and  thus  give  to  the  other  modalities  adequate 
backing?  I  think  the  experience  of  AEC  in  changing  priorities  is  good.  I  have  in 
mind  particularly  the  great  surge  of  interest  in  fusion  in  the  face  of  AEC's  original 
crimmitmtnt  to  fission.  This  enthusiasm  Avas  generated  by  creation  Avithin  AEC 
of  an  office  AAith  sole  responsibility  for  fusion.  I  believe  that  the  recjuired  commit- 
ment and  enthusiasm  for  the  non-nuclear  modalities,  both  long-  and  short-range, 
Avill  develop  Avithin  the  Energy  Research  and  Development  Administration  as 
organizations  to  pursue  these  methods  of  generating  energ3^  are  created  under  the 
appropriate  Assistant  Administrators. 

In  summary,  I  Avould  assert  that  ERDA  imder  a  strong,  farsighted  Adminis- 
trator and  Avith  adequate  backing  by  the  Congress  and  the  President,  Avill  prove 
to  be  an  adequate  instrument  for  achieving  both  our  short-term  and  long-terra 
goals  in  energy  research  and  development. 


Statement  of  Dr.  Peter  L.  Auer,  Professor  of  Aerospace  Engineering, 

Cornell  University 

]Mr.  Chairman  and  members  of  the  committee,  may  I  express  my  appreciation 
for  being  asked  to  appear  in  front  of  you  to  testify  in  connection  with  the  ijroposed 
Energy' Reorganization  Act  of  1973  (S.  2744).  Prior  to  beginning  my  testimonj^  I 
should  like  to  insert  for  the  record  a  brief  resume  of  my  professional  background. 
Since  the  summer  of  1966  I  liaA'e  been  serving  as  Professor  of  Aerospace  Engineer- 
ing at  Cornell  UniA-ersity,  Avhere  in  addition  I  ha\'e  filled  the  positions  of  director 
of  the  Laboratory  of  Plasma  Studies  and  codirector  of  the  interdisciplinary  Energy 
Project.  For  two  years  before  going  to  Cornell  I  A\'as  Deputy  Director  for  Ballistic 
Missile  Defense  Research  in  the  Office  of  the  Secretaiy  of  Defense.  Prior  to  that 
time  I  spr\-ed  in  A'arious  research  and  managerial  capacities  Avith  jiriA-ate  industry, 
and  during  this  period  I  had  occasion  to  spend  three  ;fears  at  Avhat  is  noAV  the 
LaAvrence  LiA'ermore  Laboratorj^  and  one  year  at  the  Argonne  National  Lab- 
oratory, .^t  A'arious  times  I  haA^e  acted  as  a  consultant  to  government  agencies 
and  private  industry.  Since  the  latter  part  of  this  summer  I  haA^e  been  a  con- 
sultant to  the  Chairman  of  the  LT.S.  Atomic  Energ3^  Commission  in  connection 
with  her  December  1  report  to  the  President  on  the  $10  billion — -five  year  energy 
research  and  deA'elopment  ]:)rogram.  I  am  a  Fellow  of  the  American  Phy.sical 
Society  and  my  major  field  of  specialization  is  plasma  physics. 

I  should  like  to  turn  now  to  the  substance  of  my  testimony. 
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DIMENSIONS  OF  THE  ENERGY  PROBLEM 

For  the  past  several  j-ears  many  observers  of  our  energy  sector,  and  I  count 
myself  among  them,  have  been  calling  attention  to  the  serious  problems  destined 
to  face  our  nation  as  demand  for  energy  began  to  outstrip  our  capacity  for  meeting 
it.  Early  signs  began  to  appear  some  three  to  four  years  ago  when  certain  parts 
of  the  country  encountered  temporary  shortages  of  electricity  which  were  blamed 
on  unanticij^ated  delays  in  the  completio;i  of  nuclear  generating  plants.  A  very 
significant  shortage  began  to  develop  in  natural  gas  supplies  at  about  the  same 
time  as  our  consumption  rates  exceeded  replenishment  rates  from  domestic 
sources  by  a  factor  of  two.  Electricity  and  natural  gas  have  been  the  fastest 
growing  forms  of  energy  demanded  by  societJ^  In  the  quarter  century  period 
from  1947  through  1971  installed  electric  generating  capacity  has  increased  seven 
fold  and  consumption  of  electricity  has  grown  nearly  as  rapidly.  During  this 
interval  natural  gas  consum]3tion  increased  five  fold.  By  comparison,  gross  energy 
inputs  to  the  econom.y  doubled  approximately  in  this  time  interval. 

If  we  average  growth  in  gross  energy  consumption  over  the  past  quarter  century, 
we  find  the  annual  rate  of  increase  to  be  3.2  percent.  Over  the  past  decade,  how- 
ever, it  has  been  growing  at  the  steeper  rate  of  4.3  percent  annually  on  the  averagf". 
The  change  between  1971  and  1972  reflected  a  4.9  percent  increase  in  gross  energy 
consumption.  It  is  clear  that  society  has  been  evolving  to  a  more  energy  intensive 
form.  At  the  same  time  there  appears  to  be  a  strong  correlation  betv>^een  the 
amount  of  energy  used  per  capita  and  our  level  of  affluence  as  measured  by  the 
gross  national  product  (GNP)  per  capita. 

Petroleum,  primarily  crude  oil,  has  been  for  some  time  our  most  popular  form 
of  raw  fuel.  Together  with  natural  gas  it  accounts  for  approximately  three-fourths 
of  our  total  energy  requirements.  Until  recently  consumption  of  oil  has  increased 
at  nearly  the  same  rate  as  our  total  energy  demand.  As  availability  of  natural 
gas  became  limited,  as  environmental  considerations  forced  many  coal  fired 
steam  plants  to  turn  to  low  sulfur  fuels  and  as  the  introduction  of  emission  control 
devices  on  new  cars  led  to  an  increased  demand  for  gasoline — the  burden  on  oil 
to  meet  energj^  requirements  increased  proportionatcl}'.  The  known  reserves  of 
oil  are  estimated  to  be  33  billion  barrels  in  the  contiguous  U.S.  In  1972  we  consumed 
nearly  6  billion  barrels  of  oil  and  natural  gas  liquids.  Of  this  sum  about  3.5  billion 
barrels  came  from  domestic  output,  representing  not  quite  60  percent  of  our 
gross  requirements,  with  the  remainder  made  up  by  imports.  The  United  States 
has  relied  on  oil  imports  and  to  a  more  limited  extent  on  natural  gas  imports  for 
many  years.  Within  the  past  few  years,  however,  domestic  oil  production  appeared 
to  have  leveled  off  along  with  natural  gas.  Increases  in  demand  have  been  met 
almost  entirely  by  corresponding  increases  in  imports. 

Our  traditional  sources  for  foreign  oil  have  been  in  the  Western  Hemisphere, 
principal  suppliers  having  been  Canada  and  Venezuela.  Production  rates  in  these 
countries  have  also  reached  an  apparent  plateau.  The  United  States  now  had  to 
turn  with  increasing  attention  to  Eastern  Hemisphere  sources,  principally  to  the 
Persian  Gulf  states  where  some  two-thirds  of  the  world's  oil  reserves  are  known 
to  exist,  in  order  to  meet  our  import  requirements.  At  the  same  time  the  other 
industrialized  nations  of  Western  Europe  along  with  Japan  were  placing  increas- 
ing demands  on  these  same  supi)liers.  To  whatever  degree  marginal  production 
capacity  could  be  increased  readily,  it  appeared  that  this'  was  under  the  control 
of  a  few  oil  exporting  states. 

These  trends  had  teen  predicted  and  accepted  by  many  within  the  past  couple 
of  years.  It  was  also  recognized  that  the  exporting  nations  representing  marginal 
capacity  could  band  together  to  form  a  cartel  which  could  control  supply  and 
dictate  world  oil  prices.  Some  interesting  public  debate  arose  among  oil  experts 
whether  such  developments  would  ever  take  place.  The  events  of  the  past  two 
months  have  laid  earlier  speculations  to  rest.  The  cartel  exists  in  full  force;  its 
power  at  the  moment  is  being  used  for  political  purposes.  World  oil  supplies  and 
prices  have  undergone  wild  gyrations.  What  appeared  six  months  ago  to  be  a 
matter  of  serious  concern  to  the  United  States  has  now  reached  the  gravity  of 
a  crisis. 

THE    NEED    FOR    ACTION 

Few  individuals  will  question  that  there  is  an  urgent  need  to  formulate  a  firm 
and  comprehensive  national  energy  policy  in  the  light  of  present  events.  I  trust 
that  many  would  also  agree  with  me  in  concluding  that  presently  existing  insti- 
tutional arrangements  are  not  adequate  to  meet  the  challenges  faced  by  our 
nation  and  that  we  must  devise  more  suitable  forms  for  future  action. 

The  necessity  for  finding  means  to  decrease  our  reliance  on  foreign  energy 
supplies  is  quite  evident.  For  the  immediate  future  there  is  little  choice  but  to 
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curtail  energy  consumption  through  the  enactment  and  enforcement  of  appropri- 
ate poUcy.  The  Executive  Branch  and  the  Congress  are  already  fully  occupied  in 
examining  the  alternative  ways,  bj^  which  this  can  be  brought  about.  While 
today's  considerations  are  an  outgrowth  of  an  emergency  situation,  there's  every 
likelihood  that  damping  the  growth  rates  of  energy  demand  will  continue  as  a 
matter  of  national  jjolicy  for  some  time  to  come.  We  stand  on  the  brink  of  instilling 
a  conservation  ethic  within  our  society.  All  of  us,  I'm  certain,  will  be  anxious  to 
see  how  our  economy'  and  society  adjusts  now  that  the  full  measure  of  energy 
demand  remains  unsatisfied  and  as  the  price  of  available  energy  begins  to  climb. 

Expansion  of  energjr  supply  will  undoubtedlj^  take  longer.  There  are,  of  course, 
the  uncertainties  of  new  developments  on  the  international  political  scene.  Em- 
bargos  imj^osed  over  night  can  be  lifted  just  as  rapidh*.  Foreign  oil  may  once  more 
become  as  availal^le  as  it  appeared  tn  be  six  months  ago,  even  if  at  a  higher  price. 
Personally,  I  wouldn't  want  to  bet  on  it  happening  very  soon.  Nor  do  I  believe 
it  would  be  prudent  to  allow  our  economy  to  become  dependent  on  imports  which 
are  under  the  control  of  a  foreign  cartel. 

Some  immediate  relief  of  shortages  in  natural  gas  and  oil  can  be  obtained  if  we 
alter  existing  regulations  which  ])rohibit  the  burning  of  high  sulfur  content  fuels. 
This  again  is  a  policy  issue  requiring  one  to  weigh -the  merits  of  relaxing  environ- 
mental restrictions — if  onh^  on  a  temporary  basis.  Similarly,  some  additional  elec- 
tricity from  nuclear  energj^  could  be  obtained  sooner  if  certain  regidatorj^  practices 
now  in  force  were  altered. 

A  number  of  econometric  studies  have  indicated  that  dramatic  increases  (on  the 
order  of  .50  percent)  in  natural  gas  and  oil  production  from  domestic  sources  would 
result  from  allowing  the  price  of  these  commodities  to  rise  above  their  presently 
controlled  values.  We  are  now  addressing  the  issue  of  price  elasticitj''  in  gas  and 
oil  supply — a  subject  in  which  I  have  no  first  hand  knowledge.  Nevertheless,  I 
have  the  impression  that  exploring  the  issue  from  the  point  of  government  policy 
is  not  an  easy  matter.  Nor  can  we  expect  to  see  positive  effects  in  a  very  short 
time  even  if  the  right  steps  were  taken.  It  takes  time  to  develop  new  oil  and  gas 
tields  and  it  takes  time  to  build  additional  refinery  capacity  and  distribution  net- 
works. There  is  also  a  very  real  question  of  just  how  rapidly  the  oil  and  gas  in- 
dustries can  expand  in  view  of  potential  limitations  in  skilled  manpower,  essential 
materials  and  available  investment  capital. 

The  response  of  industrj^  towards  expanding  energy  supplies  whether  of  domes- 
tic or  foreign  origins  will  depend  to  a  great  extent  on  what  policies  the  govern- 
ment adopts.  Industry's  allocation  of  its  resources  will  in  turn  depend  in  large 
measure  on  how  they  read  signals  coming  from  Washington.  Sliould  they  build 
tankers  to  carry  liquid  natural  gas  (LNG)  from  foreign  shores,  should  they  build 
supertankers  to  bring  in  foreign  oil,  will  we  construct  deep  water  ports,  where 
should  nev/  refineries  be  constructed,  can  we  expect  that  the  outer  continental 
shelf  (OCS)  will  be  made  available  for  leasing — these  are  but  some  of  the  ques- 
tions whose  answers  depend  on  what  ]3olicies  the  government  adopts. 

In  view  of  the  diversity  and  comiDlexity  of  these  issues  it  is  essential  that  energy 
policy  coordination  be  implemented  with  a  firm  hand  at  a  single  focal  point  within 
the  government.  In  order  to  function  elTectivelj'  this  office  will  require  a  depth 
of  technical  expertise  and  the  full  cooperation  of  all  the  government  agencies 
with  a  role  to  play  in  the  energy  field. 

As  yet  I  have  not  really  touched  on  what  represents  the  largest  potential  domes- 
tic sources  of  fossil  fuels,  namely  coal  and  oil  shale  along  with  oil  contained  in 
bituminous  sands  and  viscous  deposits.  I  raise  this  subject  now  in  order  to  intro- 
duce a  collateral  matter  to  the  point  made  above  on  centralizing  energy  policy. 

The  issue  is  as  follows.  A  technology  exists  for  extracting  oil  from  shale.  There 
is  also  a  federal  policy  in  effect  which  will  begin  offering  federal  land  containing 
oil  shale  deposits  for  lease  to  private  industry.  Will  industry  respond?  There's 
good  reason  to  believe  industry  will  not  respond  until  the  government  policy  is 
clarified  even  further.  The  capital  investment  required  to  secure  added  oil  produc- 
tion in  typical  Mideast  fields  may  range  from  $100  to  $200  for  each  barrel  of  oil 
per  day  to  be  produced.  In  the  North  Sea  or  the  OCS  these  costs  may  rise  to  $1,000 
for  each  barrel  per  day  of  ijroduction.  By  comparison  it  is  estimated  that  it  will 
require  on  the  order  of  $5,000  of  capital  investment  for  each  barrel  of  oil  per  day 
to  be  produced  from  shale.  In  a  free  market  for  oil,  shale  would  be  in  a  very  poor 
competitive  position.  But,  there  is  no  free  market  in  oil,  in  fact  it  is  highly  artificial. 
It  may  cost  no  more  than  10c  to  deliver  a  barrel  of  oil  to  a  Mideast  point  of  trans- 
shipment; by  the  time  it  reaches  its  destination  its  price  will  be  above  $5  or  $6 
per  barrel  in  today's  market.  At  these  prices,  were  they  to  hold  firm  or  increase, 
oil  from  shale  could  be  produced  competitively. 
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A  somewhat  similar  situation  exists  with  regard  to  producing  synthetic  pipe- 
line gas  from  coal.  A  technology  based  on  foreign  developments  exists.  Its  com- 
mercial demonstration  is  now  underway  in  Scotland  with  the  sponsorship  of 
several  U.S.  companies.  While  the  technology  does  not  accommodate  all  varieties 
of  coal  to  be  found  in  the  L.S.,  plenty  of  western  coal  is  available  which  could  be 
used  with  it.  Once  again,  sizeable  capital  investment  would  have  to  be  committed 
to  the  construction  of  such  plants  and  the  attendant  coal  mines.  The  resulting 
price  of  synthetic  gas  would  be  considerably  higher  than  the  present  controlled 
cost  of  natural  gas,  but  it  might  be  competitive  with  imported  LNG  or  gas  piped 
over  long  distances  from  Alaska  and  Canada. 

The  above  offers  two  examples  of  technologies  which  are  close  to  commercial 
realization  but  for  uncertainities  in  world  fuel  su):)plies  and  their  price.  Other 
examples  will  be  furnished  subsequently  where  technology  is  not  far  enough  ad- 
vanced for  immediate  commercial  application  but  by  accelerated  development 
could  be  brought  to  that  state  within  three  to  five  years.  The  basic  question  is 
what  should  the  government  do  to  stimulate  the  commercial  introduction  of  such 
nascent  industries  under  the  artificial  non-free  market  conditions  which  seem  to 
prevail. 

I  would  suggest  that  the  appropriate  reaction  on  the  part  of  the  government  to 
the  emergency-  conditions  existing  today  is  to  establish  a  synthetic  fuels  adminis- 
tration program  along  lines  similar  to  the  synthetic  rubt)er  i^rogram  established 
during  World  War  II.  The  function  of  such  a  program  would  be  to  implement 
technology  ready  for  commercial  application  in  contrast  to  research  and  develop- 
ment whose  function  is  to  demonstrate  that  a  technology  is  commercially  feasible. 

Under  normal  conditions  one  usually  relips  on  market  forces  to  determine 
when  and  if  a  new  technology  should  be  introduced  in  the  market  place.  A  proper 
peacetime  role  for  the  government  might  be  to  stimulate  the  development  of 
new  technologies  judged  to  be  in  the  general  interest  of  the  public.  It  could,  as 
it  has  in  some  past  instances,  enter  directly  into  the  research  and  development 
phase  when  occasion  demands  that  it  do  so.  After  the  technology  has  passed  its 
early  demonstration  phase,  the  government  could  adopt  policies  which  would 
induce  industry  to  use  its  resources  to  apply  it  on  a.  wide  commercial  basis.  To  a 
large-  extent  this  is  the  manner  in  which  the  present  civilian  nuclear  energy  in- 
dustry evolved. 

In  my  opinion  present  conditions  call  for  abnormal  responses  and  actions  on 
the  part  of  the  government  more  in  keeping  with  wartime  rather  than  peacetime 
conditions.  The  Synthetic  Fuels  Administration  Program  I've  suggested  would 
come  fully  armed  with  the  Defense  Production  Act  and  any  other  authority  it 
may  require  to  join  with  private  enterprise  in  establishing  new  energy  industries 
based  on  current  or  near  torm  technologies.  As  long  as  conditions  warrant  it  would 
be  one  of  the  principal  recipients  of  the  technological  inventions  from  a  federally 
sponsored  research  and  development  program. 

A  NEED  FOR  COORDINATED  RESEARCH  AND  DEVELOPMENT 

The  present  crisis  atmosphere  has  brought  energy  problems  into  sharp  focus. 
We  have  some  verv  serious  short  term  problems  ahead  of  us  and  not  too  many 
options  available  for  solving  them  in  the  near  term.  But,  we  should  not  lose  sight 
of  thp  fact  that  our  economy  and  society  are  destined  to  face  energy  problems 
continuoush'  on  a.n  indefinite  time  scale.  Only  through  suf^tained  research  and 
development  can  we  hope  to  bring  into  balance  the  demand  for  energy  with  its 
svinnly.  subject  to  constraints  imposed  bv  society's  will  and  political  forces. 

Until  not  very  long  ago  the  bulk  of  federal  involvement  in  energy  research 
and  development  was  restricted  to  the  nuclear  field.  The  larger  R&D  efforts  of 
the  government  were  concerned  not  with  ])urely  civilian  matters  but  rather  "SAith 
the  procurement  of  military  weapons  systems  and  space  systems.  Now  it  is  widely 
recognized  that  federal  involvement  in  energy  R&D  is  essential,  and  for  the  first 
time  the  government  is  about  to  embark  in  a  serious  wav  into  an  area  which 
traditionally  was  the  preserve  of  private  enternrise.  New  rules  will  imdoubtedly 
be  introduced,  the  respective  roles  of  the  federal  government  and  the  private 
sector  may  need  sharper  definition  and  cooperative  arrangements  between  the  two 
will  have  to  be  devised  to  suit  a  given  objective. 

We  can  list  opportimities  for  research  and  development  aimed  at  meeting  both 
short  term  goals  and  longer  term  aspirations  by  grouping  them  into  the  following 
categories; 

Conservation 

(1)  Reduce  end  user  consumption. 

(2)  Improve  conversion  and  distribution  system  efficiencies. 
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Fossil  fuel  option 

(1)  Increase  domestic  oil  and  gas  production. 

(2)  Increase  coal's  share  of  the  total  energy  supply. 

Nuclear  option 

(1)  Assure  the  short  term  option  based  on  converters. 

(2)  Assure  the  ultimate  viability  of  the  fission  concept  by  development  of 
a  suitable  breeder. 

(3)  Demonstrate  the  practical  effectiveness  of  the  fusion  concept  as  a  po- 
tential alternative. 

Renewable  resources 

(1)  Demonstrate  practical  exploitation  of  geothermal  energy. 

(2)  Demonstrate  practical  applications  of  solar  energy. 

To  this  list  we  must  add  a  general  category  of  supporting  research  in  science 
and  engineering  related  to  the  needs  of  present  and  future  energy  technologies. 
This  would  include,  among  other  things,  gaining  a  far  more  comprehensive 
understanding  on  the  environmental  impact  of  energy  production  and  utilization 
than  we  now  possess.  We  would  also  add  to  this  category  subjects  which  relate 
to  energy  policy  studies. 

While"  it  may  be  relatively  straight  forward  to  set  down  in  broad  terms  the 
elements  of  a  "coherent  energy  research  and  development  program,  it's  quite 
another  matter  to  fill  in  the  details  and  establish  relative  priorities.  Some  of  the 
program  elements  included  in  my  list  are  relatively  new  in  terms  of  government 
sponsorship,  some  have  been  funded  at  subcritical  levels  while  others  have  in 
the  past  received  a  lion's  share  of  federal  support.  ResponsibiUty  for  program 
execution  is  currently  scattered  through  a  multitude  of  government  agencies: 
AEC,  DOC,  DOI,  D(3T,  EPA,  NASA  and  NSF  all  share  some  responsibility  for 
conducting  energy  related  research  and  development. 

Recognizing  the  extent  of  fragmentation  and  the  need  for  coordinated  planning 
the  President  directed  this  summer  that  the  Chairman  of  the  AEC  prepare  an 
integrated  five-year  energy  research  and  development  program  by  Decem.ber  1. 
The  task  was  hercuhan  particularly  in  view  of  time  limitations.  With  due  respect 
I  should  like  to  enter  here  my  sincerest  admiration  for  the  skills  and  determina- 
tion she  brought  to  bear  on  this  effort.  As  I  became  involved  in  the  December  1 
exercise,  I  was  continually  impressed  by  the  difficulties  of  reconciling  individual 
proponent  agency  positions  with  an  overall  grand  strategy.  As  an  ad  hoc  measure 
the  Chairman's  report  accomphshed  all  that  could  be  expected.  But,  I  wouldn't 
recommend  that  the  government  continue  to  carry  out  its  responsibilities  in 
energy  research  and  development  by  perjietuating  interagency  committees. 

It  is  imperativf ,  in  my  opinion,  that  a  single  agency  within  the  Executive 
Branch  be  assigned  fuU  res]ionsibility  for  formulating  and  conducting  the  federal 
government's  role  in  energy  research  and  development.  In  so  doinix  this  agency 
would  use  the  full  resources  of  other  government  institutions  as  well  as  the  re- 
sources of  the  private  sector  which  lend  themselves  to  fulfilling  the  agency's 
mission.  There  are  already  exami^les  where  the  government  has  chosen  to  cen- 
tralize its  R&D  activities  or  to  set  up  central  coordination,  for  examplr-,  the 
creation  of  NASA  for  the  space  program  or  the  estabhshment  of  DDR&E  in  the 
Defense  Departm^^nt.  The  task  facing  the  central  energy  R&D  agency  will  in 
many  waj's  be  far  moie  difficult  than  that  faced  by  the  above  illustrations.  Energy 
industries  are  well  established  in  the  private  sector  and  represent  a  lorge  share  of 
our  total  economy.  The  federal  agency's  r<.lationship  with  this  sector  of  the 
economy  is  destined  to  be  considerably  different  from  the  NASA  or  DOD  ex- 
periences. Energy  problems  are  destined  to  change  and  the  federal  agency  must 
have  sufficient  flexibility  to  adapt  and  readjust  priorities.  By  comparison  NASA's 
original  mission  could  be  put  in  very  succinct  form — place  a  man  on  the  moon. 

ERDA   AND    NEC 

The  functions  of  the  U.S.  Atomic  Energy  Commission  can  be  divided  into  at 
least  four  categories. 

1.  Conduct  research  and  development  on  nuclear  weapons  and  nuclear  powered 
naval  propulsion  systems.  These  efforts  are  carried  out  almost  entirely  in  a  classi- 
fied atmosphere. 

2.  Conduct  research  and  development  on  civilian  applications  of  nuclear 
energy.  Work  in  this  area  is  invariably  unclassified. 

3.  Produce  Avea]3ons  grade  nuclear  material  and  nuclear  material  for  civilian 
purposes.  Much  of  this  is  done  under  classified  wraps. 

4.  License  and  regulate  the  use  of  nuclear  energy  in  the  private  sector. 
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The  President  has  proposed  that  the  last  of  those  functions,  the  one  concerned 
with  hcensing  and  regulation  be  transferred  to  a  newly  created  Nuclear  Energy 
Commission  (NEC).  I  applaud  this  move  -with  many  others,  I'm  sure.  For  some 
time  the  AEC  has  been  encumbered  by  a  conflict  of  interest  in  that  it  was  both 
the  advocate  and  the  regulator  of  nuclear  energy.  PubUc  confidence  in  AEC 
pronouncements  was  often  conditioned  by  the  awareness  that  this  conflict  of 
interest  existed.  The  creation  of  NEC  should  remove  the  stigma  of  advocacy  and 
allow  the  new  agency  to  devote  its  full  attention  to  safeguarding  the  public's 
interests. 

At  the  same  time  the  President  has  proposed  that  a  newly  created  Energy 
Rasearch  and  Development  Administration  (ERDA)  take  over,  all  remaining 
functions  of  the  AEC.  I  find  mj-self  in  disagreement  with  this  proposal.  I  do  not 
visualize  EPv.DA  as  an  agency  consisting  of  the  AEC  with  its  regulatory  functions 
removed  and  with  certain  elements  of  Interior  (DOI)  added  to  it.  ERDA  should 
be  the  central  federal  agency  for  energy  research  and  development  which  I  de- 
scribed in  the  previous  section.  Its  mission  should  be  as  I  discussed  in  the  same 
place.  There  is  no  need  to  encumber  it  with  military  programs  shrouded  in  secrecy, 
which  in  turn  are  dictated  by  national  security.  The  military  application  ac- 
tivities of  the  AEC  belong  to  the  Defense  Department  (DOD)  and  not  to  ERDA. 

For  historical  reasons,  which  no  longer  have  anj'  validity,  the  Congress  decided 
to  vest  all  responsibility  over  nuclear  research  and  development  activities  within 
the  AEC.  As  matters  now  stand  the  AEC  performs  a  service  function  to  the  DOD 
in  developing  nuclear  weapons  and  propulsion  systems.  I  can  see  no  logical  reason 
why  these  functions  could  not  be  transferred  in  toto  to  DOD  without  any  dis- 
ruption or  degradation  of  the  enterprise  which  has  been  responsible  for  providing 
our  nuclear  armaments. 

The  AEC  supports  three  major  captive  laboratories  which  are  engaged  in 
weapons  work,  at  Livermore  (LLL),  Los  Alamos  (LASL)  and  SANDIA.  Each  of 
these  is  operated  l).y  either  a  university  or  private  contractor.  Their  institutional 
integrity  need  not" be  affected  in  the" least  by  the  transfer  of  functions  I  have 
proposed.  Both  LASL  and  LLL  have  long  traditions  of  working  in  classified  as 
well  as  unclassified  areas.  I  should  believe  that  the  laboratory  management 
could  readily  adapt  to  a  change  where  they  would  serve  more  than  one  customer. 
Their  talents  and  capabilities  would  be  at  the  disposal  of  both  DOD  and  ERDA, 
and  for  that  matter  any  other  government  agency  soliciting  their  services.  Many 
research  and  development  organizations  have  functioned  effectively  in  this  mode 
and  I  am  not  proposing  something  terribly  novel.  Since  Sandia  is  concerned 
almost  exclusively  with  classified  work,  I  "would  assume  their  services  would 
gravitate  towards  the  DOD. 

The  disadvantages  of  including  military  programs  in  ERDA  should  be  quite 
apparent.  The  reason  for  creating  ERDA  is  to  mount  a  major  effort  in  a  purely 
civilian  field.  The  present  military  oriented  portion  of  the  AEC  budget  is  ap- 
proximately $1.5  billion  annually.  The  anticipated  federal  budget  for  energy 
R&D  is  of  a  comparable  magnitude.  The  size  of  the  military  effort  would  be 
hardly  a  small  perturbation  on  what  is  supposed  to  be  ERDA's  principal  mission. 
Furthermore,  the  necessity  for  ERDA  to  operate  partially  under  strict  classified 
procedures  would  further  complicate  its  relations  with  the  private  sector.  In 
addition,  one  would  hope  that  in  the  course  of  time  ERDA  would  enter  into  sub- 
stantial cooperative  programs  with  other  countries.  Such  relationships  could  be 
enhanced,  I  should  think,  if  ERDA  had  no  military  entanglements. 

I  should  like  to  see  ERDA  as  a  bold  new  agency  conducting  an  aggressive 
research  and  development  program  which  would  bring  to  fruition  new  forms  of 
energy  and  better  ways  of  using  energy  as  well  as  finding  improvements  to  present 
methods.  The  question  remains  what  will  happen  when  one  of  its  projects  reaches 
the  successful  demonstration  phase.  Under  normal  circumstances  this  becomes  a 
question  of  how  to  transfer  technology  to  industry,  and  various  schemes  have 
been  pro]30sed  while  history  also  provides  examples.  Under  present  conditions  I 
still  feel  that  extraordinary  measures  should  be  taken  in  implementing  the  com- 
mercial application  of  new  technologies.  Whether  this  belongs  to  ERDA  or 
whether  it  requires  a  separate  entity  as  suggested  by  my  proposed  Synthetic 
Fuels  Administration  Program  is  not  clear  to  me  at  this  time.  Let  me  close  this 
section  by  remarking  that  at  the  same  time  that  decision  is  being  considered  one 
should  also  consider  where  to  place  the  AEC's  nuclear  materials  production 
facilities. 

ERDA   ORGANIZATION 

ERDA's  mission  should  cover  the  entire  spectrum  of  research  and  development 
on  energy  production,  conversion,  transmission  and  utilization.  As  such,  the 
following  programs  in  existence  should  be  considered  for  inclusion  in  ERDA. 


87 

1.  All  civilian  programs  within  the  AEC. 

2.  All  energ}^  research  and  development  programs  within  the  DOI. 

3.  All  pollution  control  technology  programs  within  EPA. 

4.  All  energy  related  programs  within  NSF/RANN. 

I  am  less  sanguine  on  what  to  do  al)out  R&D  in  the  transportation  sector. 
There  is  a  division  of  responsibilities  at  present  between  DOT  and  EPA  in  this 
area.  I  favor  getting  EPA  out  of  the  automotive  technology  business  for  the  same 
reason  I  favor  divorcing  the  regulatory  functions  of  the  AEC  from  its  advocacy 
functions.  It  is  not  clear  to  me,  however,  what  should  be  the  relative  position  of 
ERDA  to  DOT  with  respect  to  transportation  technology. 

Allow  me  to  conclude  by  expressing  ray  hope  that  the  Congress  will  act  with 
all  due  speed  in  creating  effective  institutions  for  meeting  today's  energy  crisis 
while  safeguarding  that  these  institutions  will  be  equally  competent  to  handle 
the  serious  challenges  we  are  bound  to  face  in  future  years.  I  can't  be  certain 
that  my  remarks  may  have  helped  in  some  way  your  deliberations,  but  I  am  most 
grateful  for  the  attention  given  to  me. 

Senator  Kibicoff.  I  will  stay  with  you  until  we  start  a  series  of 
votes,  which  may  be  about  3  o'clock,  unfortunately,  and  if  we  cannot 
finish  I  would  hope  that  we  would  have  the  privilege  of  submittmg 
a  few  questions  to  each  of  you  gentlemen  for  answers. 

Mr.  AuER.  If  I  could  just  close  the  tram  of  thought  that  I  had. 
In  the  full  testimony  which  is  submitted  I  referred  to  creating  a 
synthetic  fuels  administration  program,  which  could  begin  today. 
It  would  take  an  act  of  Congress. 

Senator  Ribicoff.  And  could  this  be  done  within  the  framework 
of  ERDA  as  another  title? 

Mr.  AuER.  You  could  add  it  to  ERDA;  yes,  sir.  Certainly. 

I  think  it  is  up  to  Congress  to  decide  whether  they  msh  to  separate 
that  from  ERDA  or  if  the}^  msh  to  include  it  with  ERDA. 

This  program  in  principle  could  start  constructing  fu'st  generation 
commercial  plants  based  on  existing  technology  today.  For  example, 
oil  from  shale,  or  producing  synthetic  pipelme  gas  from  coal. 

Senator  Ribicoff.  Well,  do  you  look  at  this  as  another  atomic 
energy  operation  run  by  the  Government,  or  is  this  run  by  private 
industry,  the  synthetic  fuels? 

INPUT  FROM  PRIVATE  INDUSTRY 

Mr.  AuER.  I  would  expect — well,  of  course  I  would  expect  that 
private  industry  would  be  the  major  agent.  Private  industry  would 
actually  construct  the  plants  and  operate  them,  the  plants,  with 
the  Government  exercising  oversight  and  providing  whatever  incen- 
tives may  be  required,  and  choose  such  instruments  as  the  Defense 
Production  Act,  subsidies,  guaranteed  prices,  et  cetera,  to  achieve 
the  goals  of  this  procurement  program. 

Senator  Ribicoff.  Have  you  a  price  tag  on  this? 

WHEN  CAPITAL  INVESTMENT  BECOMES  PROFITABLE 

Mr.  AuER.  A  price  tag.  We  have  some  very  rough  estimates  of 
what  it  would  cost  to  build  any  one  of  these  commercial  plants  that 
I  spoke  of.  For  example,  a  plant  that  would  produce  100,000  barrels 
of  oil  per  day  from  shale  would  probably  take  a  capital  investment 
on  the  order  of  $500  million.  And  this  illustrates  a  point,  perhaps. 

What  we  are  talking  about  is  making  a  capital  investment  on  the 
order  of  $5,000  for  eadi  barrel  per  day  of  oil  produced,  as  contrasted 
with  making  a  capital  investment  on  the  order  of  $100  to  $200  for 
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the  same  production  capacity  in  a  tj^pical  Mideast  oil  field,  or 
possible  $1,000  in  such  difficult  places  as  the  North  Sea,  or  perhaps  on 
our  Continental  Shelf. 

Senator  Ribicoff.  Well,  you  make  a  ver}^  important  point.  Mr. 
Aiken,  who  is  now  our  Ambassador  to  Saudi  Arabia,  told  me  that  it 
would  take  $18,000  per  barrel  per  day  for  the  investment  to  work 
out  the  deal  between  the  United  States  and  the  Soviet  Union  to  get 
natural  gas  from  the  Soviet  Union  delivered  to  the  United  States. 

Mr.  Weinberg.  That  is  for  gas,  not  oil.  Gas  is  different  than  oil. 

Senator  Ribicoff.  No,  I  think  he  was  using  per  barrel  of  energy. 
In  other  words,  you  are  talking  about  a  barrel  of  energy  too,  are  vou 
not? 

Mr.  AuER.  I  am  speakmg  of  a  barrel  of  oil,  and  I  think  in  Mr. 
Aiken's  testimony  he  was  converting  to  a  barrel  of  oil  in  energy  terms. 

Senator  Ribicoff.  And  he  was  making  the  point  to  me,  his  figures 
were  something  like  yours,  that  he  felt  in  our  own  country  for  a  third 
of  the  amount  we  were  talking  about  in  the  deal  between  the  United 
States  and  the  Soviet  Union,  we  could  do  better  in  the  United  States. 
So  your  figures  are  something  like  Aiken's. 

Mr.  AuER.  Well,  I  am  not  your  best  witness  in  comparing  my 
figures  with  Mr.  Aiken's,  but  what  I  was  trying  to  point  out,  sir,  is 
that  it  may  take  anywhere  from  25  to  50  times  as  much  capital  in- 
vestment to  bring  oil  out  from  shale  as  it  would  to  bring  oil  out  of  a 
tj'^pical  Mideast  field. 

Senator  Ribicoff.  And  if  the  Mideast  fields  are  not  available— ^^ — - 

Mr.  AuER.  Yes,  and  on  the  basis  of  this  very  theoretical  discussion 
you  would  argue  that  shale  is  a  very  poor  bet.  But  since  the  Mideast 
oil  not  only  is  not  necessarily  available,  and  since  the  price  of  the  oil 
that  we  get  from  the  Mideast  fields  does  not  reflect  its  true  cost 
based  on  capital  investment,  but  is  an  arbitrarily  inflated  cost  con- 
trolled by  the  cartel,  I  am  arguing  that  it  makes  sense  for  the  Govern- 
ment to  evolve  a  policy  which  would  assure  industry,  give  industry  the 
assurance  that  it  may  commit  its  resources  to  something  which 
appears  in  an  artificial  sense  to  be  uncompetitive  with  sources  that 
actually  are  not  available. 

THE  feasibility  OF  ALTERNATE  SOURCES  OF  SUPPLY 

Senator  Ribicoff.  In  August  I  was  in  London  and  had  a  long  talk 
with  Mr.  McFadden,  who  was  a  director  of  Shell  Petroleum.  And  this 
was  just  about  when  Libya  had  nationalized,  taking  over  the  major 
oil  interests  of  this  cartel.  I  think  at  that  time  oil  was  going  for  about 
$4  or  $5  a  barrel,  and  he  said  to  me  that  when  oil  reached  $8  a  barrel, 
which  he  estimated  to  be  just  about  now,  that  you  could  afford  any 
alternate  source. 

He  said,  they  have  revised  holdings  of  tar  centers  in  Canada,  and  at 
$8  a  barrel  the}^  do  not  need  any  subsid3^  At  $8  a  barrel,  they  could 
make  money. 

And  I  suppose — when  I  see  these  shorts,  these  commercials  on 
television,  Exxon  showing  some  of  their  pilot  plants  out  in  Wyoming 
with  oil  shale — and  I  suppose  that  $8  a  barrel,  it  would  be  feasible  for 
Exxon  now. 


89 

INVESTMENT-PROFIT   LINK 

Capital  goes  Avhere  they  can  make  a  profit,  and  if  we  are  talking 
about  $8  a  barrel,  which  we  are,  then  you  could  probably  find  the 
capital  in  this  country  and  in  the  world,  as  a  matter  of  fact,  to 
develop  it. 

Mr.  AuER.  Yes.  But  sir,  it  takes  guarantee  and  it  takes  long  term 
assurance.  I  fully  agree  with  3'ou  that  to  the  best  of  ni}''  knowledge 
at  $8  a  barrel  oil  from  shale  is  competitive.  But  we  do  not  have  any 
plants.  It  will  take  us  perhaps  .3  years  to  get  them  on  line.  It  will 
take  5  3-ears  for  them  to  start  making  an  impact,  and  we  must  guar- 
antee that  in  the  course  of  that  time  and  for  the  lifetime  of  those 
plants,  somebody  is  going  to  continue  to  buy  oil  at  the  kind  of  prices 
that  is  required  for  fair  return  on  capital  investment. 

Senator  Ribicoff.  Well,  let  me  ask  3^ou,  with  the  world  being  as  it 
is  and  the  shortage  of  oil  and  raw  materials,  do  you  see  the  price  of  oil 
going  down? 

Mr.  AuER.  I  certainly  do  not. 

Senator  Ribicoff.  So  generally,  whether  it  is  Government  sub- 
sidies or  Government  guarantees,  you  are  in  a  situation  where  it 
would  bring  the  large  return  on  the  dollar. 

SYNTHETIC  FUEL  DEVELOPMENT  ABROAD 

Before  I  forget.  Dr.  Weinberg,  or  you.  Dr.  Auer,  what  nations  are 
doing  the  best  job  in  synthetic  development  of  oil  from  either  shale 
or  coal? 

Mr.  Auer.  Well,  as  far  as  the  technology  for  converting  coal  to  gas 
of  synthetic  pipeline  quality,  the  demonstration  project  which  is 
farthest  along  is  now  almost  under  completion  in  Scotland,  but  it  is 
being  carried  out  under  the  auspices  of  a  consortium  of  IJ.S.  com- 
panies, some  15  companies.  I  am  not  sure  I  could  identify  them. 

Senator  Ribicoff.  So  in  other  words,  we  are  far  advanced  with  the 
knowledge? 

Mr.  Auer.  Tliat  process  is  in  the  judgment  of  most  experts  ready 
for  commercial  introduction,  yes,  sir. 

Now,  as  far  as  extracting  oil  from  shale  is  concerned,  most  parts  of 
the  world  which  were  not  as  fortvmate  as  we,  and  prior  to  the  time 
that  cheap  oil  was  discovered,  did  this.  It  is  an  old  art.  It  has  been 
known  for  perhaps  close  to  100  years.  Scotland,  to  go  back  there  again, 
discontinued  it  in  relatively  modern  times. 

So  that  is  a  technology  which  our  own  Department  of  the  Interior, 
through  laboratories  at  the  Bureau  of  Mines,  has  monitored  and  con- 
tinued developing.  Tliat  again,  is  a  technology  which  is  ready  to  be 
implemented  full3^ 

Senator  Ribicoff.  What  other  countries  besides  Scotland  are 
getting  oil  from  shale? 

Mr.  Weinberg.  The  Soviet  Union.  In  Estonia,  the}^  actually  burn 
the  shale  and  make  oil  and  gas  from  it. 

Mr.  Auer.  Scotland  has  recently  discontinued  it  because  of  the 
influx  of  oil  from  Africa  and  the  Mideast.  But  Brazil  still  does  it. 
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TRANSFER    OF    AEC    MILITARY    ACTIVITIES    TO    ERDA    OBJECTED    TO 

May  I  make  one  point,  whicli  is  now  off  this  subject,  before  I  lose- 
your  attention,  sir,  to  the  vote,  and  that  is  a  point  that  I  object  to  in 
ERDA,  and  where  I  disagree  with  ERDA,  and  this  is  Avith  regard 
to  the  bill  under  consideration,  and  this  has  to  do  with  the  proposal 
that  the  military  applications  activities  now  contained  in  the  Atomic 
Energy  Commission,  the  AEC,  be  transferred  in  to  to  to  ERDA. 

I  think  this  would  be  a  grave  mistake.  It  is  my  impression  that 
ERDA  is  being  considered  in  response  to  the  administration's  decision 
to  provide  massive  funds  on  the  order  of  $10  billion  over  5  A'ears  for 
energy  research  and  development.  But  these  proposed  funds  are 
comparable  in  magnitude  to  the  present  military  portion  of  the  AEC 
budget,  which  is  approximately  $1.5  billion  annuall}^,  and  transferring 
the  AEC  military  program  to  ERDA  would  distort  the  relative  sig- 
nificance of  the  civilian  program,  and  I  think  it  would  handicap  the 
Agency,  and  I  see  no  particularly  good  reason  why  ERDA  should  be 
distracted  from  its  principal  mission,  which  is  energy  research  and 
development  and  which  promises  to  be  a  heavy  enough  task  by  itself. 

I  would  suggest  that  military  application  activities  of  the  AEC  are 
functions  which  simplj^  support  the  Department  of  Defense,  and 
properly  belong  there.  They  should  be  transferred  in  toto  to  the- 
Department  of  Defense.  I  believe  this  can  be  accomplished  without 
damaging,  or  in  any  way  degrading  the  system  which  is  now  respon- 
sible for  providing  our  nuclear  armaments,  and  the  arguments  which 
I  have  heard  to  the  contrary  have  not  convinced  me. 

Senator  Ribicoff.  Now,  this  is  very  intriguing.  When  ERDA  was 
first  presented  to  me  to  take  a  look  at  it,  I  went  immediately  to  what 
you  are  talking  about  and  I  said,  why  does  this  belong  here?  And 
there  was  a  shrugging  of  shoulders,  and  they  said,  you  are  going  to 
rock  too  many  boats  to  put  it  an3^p]ace  else. 

Why  would  you  be  rocking  boats  to  put  it  in  the  Defense 
Department? 

What  is  the  problem? 

MILITARY   BUDGET   OF   LOS   ALAMOS 

Mr.  Weinberg.  Perhaps  I  should  say  what  kind  of  boat  j^^ou  would 
be  rocking.  I  think  it  is  fair  to  sa}^  that  the  civilian  energy  business 
has  gotten  something  of  a  free  ride  by  virtue  of  the  fact  that  the  mil- 
itary laboratories  such  as  Los  Alamos  have  big  military  budgets,  and 
this  gives  them  a  certain  freedom  to  investigate  byways  that  often 
have  civilian  applications. 

Because  Los  Alamos  does  have  a  military  budget,  it  is  able  to  move 
aggressively  on  doing  things  that  are  very  relevant  in  the  power 
business.  I  would  hate  to  see  this  capability  reduced. 

Senator  Ribicoff.  Well,  would  the  Defense  Department  be  against 
it? 

Mr.  Weinberg.  Well,  it  is  not  all  that  clear  to  me,  if  the  Defense 
Department  moved  in  and  Los  Alamos  had  to  get  part  of  its  money 
from  Defense  and  pait  from  ERDA,  that  they  would  have  the  same 
kind  of  freedom.  And  I  guess  I  would  be  reluctant  to  see  the  Los 
Alamos  boat  rocked. 

Senator  Ribicoff.  Well,  this  is  a  problem.  I  mean,  almost  everyone 
acknowledges  that  it  was  an  anachronism,  but  they  did  not  quite 
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know  how  to  handle  it  at  this  time.  In  other  words,  without  being 
expert  and  knowledgeable  in  this  field,  immediatel}^  I  went  to  that 
and  1  got  a  very,  very  uncertain  negative  response,  a  shrugging  that 
there  was  nothing  else  you  could  do. 

Mr.  AuER.  I  think  if  you  pressed  tlie  issue,  Senator — with  all  due 
respect  to  people  more  expert  than  I — I  think  you  will  continue  to  get  a 
shrugging  of  the  shoulders.  Because,  in  fact,  there  is  no  fundamental 
reason  why  a  transfer  cannot  be  accomplished  without  doing  any  of 
tlie  rocking  of  the  boat  that  Dr.  Weinberg  alluded  to.  Transferring 
the  function  from  the  AEC  to  the  Department  of  Defense  should  in 
no  way  cause  difficulties  to  the  laboratory  management  at  Los  Alamos 
and  Livermore,  except  perhaps  for  a  little  bit  of  getting  used  to  a  new 
wa}'  of  operating. 

We  have  many  splendid,  excellent  research  organizations  and  in- 
stitutions in  this  country  which  work  both  for  agencies  of  Govern- 
ment that  have  absolute!}^  nothing  to  do  with  defense,  and  work  for 
agencies  of  the  Government  that  are  heavily  involved  in  defense,  and 
I  have  every  confidence  in  local  laboratory  management  at  Los  Ala- 
mos and  Livermore,  that  they  could  adapt  to  having  two  prime  cus- 
tomers rather  than  one. 

Senator  Ribicoff.  Let  me  ask  3^ou — we  talked  about  the  inter- 
mediate in  1980,  and  we  talked  about  1985. 

RECOMMENDATIONS  FOR  SHORT  TERM 

Do  3'ou  have  any  recommendations  for  the  short  term? 

Mr.  AuER.  Yes,  sir.  A  strong  policy  on  conservation. 

Senator  Ribicoff.  What  would  that  entail  in  your  opinion? 

Mr.  AuER.  Finding  the  best  and  least  damaging  wa3^s  to  bring 
about  a  curtailment  on  the  use  of  energ}^  to  squeeze  the  fat  out  of  the 
SA'Stem  without,  at  the  same  time,  causing  major  dislocations  in  the 
economy  or  forcing  large-scale  inconveniences  to  society. 

Senator  Ribicoff.  I  suppose  you  are  talking  about  gas,  and  we  aU 
use  the  word  "bloat"  instead  of  fat. 

How  much  bloat  is  there  that  we  could  squeeze  out  without  hurting 
the  basic  economy  of  our  Nation  in  your  opinion? 

Mr.  AuER.  I  think  that  if  we  do  this  on  a  gradual  time  scale  of  a 
few  years,  something  like  10  percent,  approaching  numbers  of  the 
order  of  10  percent  of  the  total  energ}^,  that  we  use  and  consume  can 
be  squeezed  out  without  major  disruptions. 

CHANGEOVER  TO  SMALL  CARS 

Mr.  Weinberg.  I  think  the  most  important  point  is  the  transition 
from  large  cars  to  small  cars. 

Senator  Ribicoff.  In  other  words,  do  you  see  the  possibility  or 
the  requirement  that  no  automobile  be  manufactured  that  did  not 
give  at  least  25  miles  per  gallon  of  gas? 

Mr.  Weinberg.  This  is  a  tough  economic  question.  One  can  argue, 
and  I  think  properl}^,  that  if  the  price  of  gas  increases  enough,  then  we 
will  automatically  become  a  small  car  society. 

Senator  Ribicoff.  No  matter  what  happens. 
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ENERGY-ENVIRONMENT   CONFLICT 

Let  me  ask  you  again — I  am  fighting  the  clock,  you  know.  I  am 
just  trying  to  get  priority  questions.  One  of  the  great  controversies  is 
obtaining  adequate  energy  without  hurting  the  environment.  This  is 
a  basic  conflict. 

Do  you  gentlemen  have  any  suggestions  as  to  how  we  get  energy 
and  still  maintain  the  quality  of  the  environment? 

Mr.  Weinberg.  I  am  not  an  impartial  observer  in  this  matter,  but 
I  believe  I  am  justified  in  the  assertion  that  a  properly  operating 
nuclear  powerplant  is  probably  the  least  environmentally  damaging  of 
any  energy  source.  One  of  the  keys  to  preserving  the  environment  is 
to  push  nuclear,  and  make  sure  that  the  nuclear  option  is  available. 

nuclear  energy  safety  factor 

Senator  Ribicoff.  Well,  again  as  a  nonexpert,  the  papers  are  full 
of  complaints  that  nuclear  energy  is  very  dangerous. 

Mr.  Weinberg.  I  said  a  properly  operating  nuclear  plant. 

Senator  Ribicoff.  I  know  you  said  that.  Does  that  mean  that  there 
are  some  nuclear  plants  not  being  operated  properly? 

Mr.  Weinberg.  No;  I  would  not  put  it  that  way.  I  would  rather 
say,  in  opting  for  nuclear,  we  are  taking  a  very  small,  but  not  zero, 
risk,  that  you  might  have  some  environmental  problem.  The  risk  is 
sufficiently  small,  that  I  think  the  nuclear  option  is  likely  to  have  less 
environmental  impact  than  any  other  available  energy  technology. 

Senator  Ribicoff.  Would  you  gentlemen,  as  long  as  I  have  you 
here,  explain  to  me  atomic  fission,  breeder  reactions,  and  atomic 
fusion? 

Will  you  gentlemen  give  me  a  first  grade  primer  for  the  record? 

Mr.  AuER.  Well,  I  would  be  glad  to,  because  I  am  less  of  an  expert 
on  this  than  Dr.  Weinberg.  Perhaps  I  can  communicate  it  more 
effectively,  and  if  I  make  mistakes 

Senator  Ribicoff.  And  why  the  differentials  between  them  and 
what  the  differentials  are? 

fission  principle 

Mr.  Auer.  The  reactors,  as  I  understand  it,  we  are  now  using, 
operate  on  the  so-called  fission  principle,  which  is  the  same  principle 
as  employed  in  the  first  so-called  atomic  bomb.  It  uses  uranium  as 
the  principal  fuel,  but  in  the  process  it  utilizes  an  extremely  small 
fraction  of  the  potential  amount  of  energy  that  is  stored  in  the  fuel, 
because  it  makes  use  only  of  a  single  isotope  which  occurs  in  very  low 
concentrations  in  nature.  And  so  we  are  using  only  a  very,  very  small 
fraction.  And  these  reactors — we  might  call  them  burners — they 
burn  uranium. 

A  breeder,  in  the  process  of  burning,  replenishes  the  fuel  by  a 
series  of  nuclear  reactions.  It  takes  the  uranium  content,  which  is 
plentiful  in  nature,  but  does  not  react  in  an  ordinary  burner  to  any 
great  extent,  and  it  converts  it  into  a  new  material,  plutonium,  if  we 
are  talking  about  uranium  and  plutonium.  It  converts  it  to  a  new 
material  in  such  fashion  that  in  the  process  of  destroying  a  fissionable 
nucleus,  it  makes  more  fissionable  material.  For  every  one  it  destroys, 
it  makes  more  than  what  it  did  destroy. 
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Senator  Ribicoff.  And  this  is  what  they  call  "dirty"? 

Mr.  AuER.  This  is  a  breeder,  because  in  the  process  of  destro^dng 
the  fuel  that  it  uses  to  make  fission,  it  makes  in  addition,  more  than 
what  it  destroyed. 

Senator  Ribicoff.  So   this  is  what  involves  a  potential  danger? 

Mr.  AuER.  There  is  no  danger  here,  no.  This  is  the  wa}^  that  the 
breeder  works — no,  I  am  not  alluding  to  an}^  danger.  I  am  describing 
a  physical  process.  I  think  this  is,  in  fact,  how  the  full,  or  the  ecpiiva- 
leiit  to  the  full  utilization  of  uranium  that  exists  on  the  Earth,  and 
thorium  as  well  that  exists  on  the  Earth,  could  be  stretched  almost 
indefinitely.  Instead  of  using  only  a  very,  very  small  fraction — less 
than  1  percent  of  the  fraction  of  the  energy  that  is  stored  in  the 
uranium,  we  could  use  perhaps  one-half  or  three-fourths  of  the  total 
energy  that  is  stored  in  the  uranium  through  the  breeding  process. 

fusion  principle 

Now,  fusion  is  an  entirely  different  thing.  Fusion  works  on  the  same 
principle  that  powers  the  Sun.  It  makes  use  of  light  elements.  In  the 
Sun  it  is  principally  hydrogen,  but  under  terrestrial  conditions  we 
would  use  a  heavy  isotope  of  hydrogen  which  occurs  naturally  ancl 
still  another  isotope  of  hydrogen  which  does  not  occur  naturally,  but 
can  be  made  by  a  nuclear  reaction  from  lithium. 

Senator  Ribicoff.  Well,  why  do  you  read  that  nuclear  fusion  does 
not  have  harmful  implications,  whereas  the  other  types  of  nuclear 
energy  do? 

Mr.  AuER.  Well,  those  are  incorrect  statements.  They  distort  the 
picture.  The  fact  of  the  matter  is  that  both  fission  and  fusion  produce 
radioactivity.  There  are  differences,  though.  In  the  fusion  process, 
you  produce  no  fission  products  as  such,  because  the  ash  from  a  fusion 
reaction  is  helium,  which  is  perfectly  stable  and  benign. 

But  3^ou  produce  radioactivit}^,  because  in  the  course  of  fusion 
neutrons  are  produced  which  react  with  materials  which  surround 
the  fusion  reactor,  and  they  become  radioactive.  So  there  is  some 
radioactivity  present  because  of  that. 

And  I  also  referred  to  the  fact  that  we  have  to  use  an  isotope  of 
hydrogen  which  does  not  exist  in  nature.  The  reason  it  does  not 
exist  is  because  it  is  radioactive,  with  a  relativel}^  short  half-life. 
This  is  tritium.  Tritium  is  also  a  product  of  fission  as  well  as  fusion. 
In  comparing  fusion  and  fission  reactors,  a  number  of  people  have 
concluded  that  the  inherent  hazards  of  a  fusion  reactor  are  far  less 
than  that  of  a  fission  reactor. 

Senator  Ribicoff.  Well,  let  me  ask  j^ou,  are  there  not  some 
scientific  verities  that  scientists  can  agree  upon? 

The  controversy  that  we  have  about  the  safety  of  nuclear  energ}^ 
and  nuclear  powerplants  is  very,  very  controversial.  You  have 
prestigious  men  in  the  scientific  community  taking  opposite  sides  of 
that  question. 

Is  this  not  something  that  can  be  determined  scientifically? 

Mr.  AuER.  I  do  not  think  it  is  a  scientific  question,  sir.^  Besides, 
very  often  you  will  find  on  a  scientific  subject,  scientists  disagi-eeing 
among  themselves.  In  other  words,  not  everything  can  be  wrap})ed 
uj)  into  a  nice  tight  bundle  and  put  aside,  that  is  it  forever.  After 
all,  we  did  find  through  the  marvelous  genius  of  Einstein  that  Newton 
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was  not  exactly  correct  when  he  explained  to  us  why  that  apple 
fell  down,  as  it  supposedly  did. 

SAFETY  OF  NUCLEAR  REACTORS 

Controversies  continue  to  exist  in  science.  But  on  the  issue  of 
safety,  nuclear  safet,y,  I  think  what  we  are  talking  about  here  are  the 
emotional  spectrums,  the  large  separation  in  opinion  due  to  an 
emotional  response. 

As  Dr.  Weinberg  said,  how  do  you  treat  a  finite  but  extremely 
small   probabilit}^  of  a  hazard? 

And  there  are  many,  many  other  examples  in  our  industrialized 
civilization  where  we  accept  such  risks  without  circumspectly  in- 
specting them  or  putting  them  under  a  microscope.  For  some  reason, 
the  nuclear  issue  has  been  signaled  out  as  the  one  to  look  at.  But  we 
take  risks  all  the  time,  do  we  not,  when  we  get  into  an  airplane,  or  we 
get  into  an  automobile? 

Mr.  Weinberg.  To  put  it  more  quantitativelj^  there  have  been 
estimates  that  the  probability  of  a  really  serious  fault  in  a  nuclear 
reactor  creating  tridy  serious  damage — let  us  sa}^  several  thousand 
people  killed — this  probability  has  been  estimatecl  to  be  perhaps,  oh, 
several  thousand,  perhaps  10,000  times  lower  than  the  probabilitv 
that  an  airplane  landing  at  the  Los  Angeles  Airport  would  crash 
into  the  Hollywood  Race  Track  when  the  race  track  is  filled. 

Senator  Ribicoff.  What  has  been  the  largest  loss  of  life  or  damage 
due  to  some  accident  in  a  nuclear  reactor? 

Mr.  Weinberg.  As  far  as  an  actual  nuclear  incident  in  a  civilian 
power  reactor,  the  answer  is  zero.  There  have  been  some  incidents 
in  noncommercial  reactors — there  was  the  army  reactor,  the  SL-1, 
in  which  three  people  lost  their  lives.  That  was  about  15  years  ago. 
wSenator  Ribicoff.  How  maii}^  nuclear  reactors  do  we  have  that 
are  now  sienerating  plectricity? 

Mr.  Weinberg.  There  are  about  40  in  the  United  ^States. 
Senator  Ribicoff.  About  40. 

Why  does  there  seem  to  be  such  a  multiplicity  of  breakdowns  or 
shutdowns  or  stoppages  of  nuclear  energy  plants? 

Mr.  Weinberg.  In  point  of  fact,  one  has  to  look  at  the  matter 
rather  carefully,  and  examine  the  overall  load  factor  and  the  overall 
availability  of  these  devices.  Then  the  record  is  really  Quite  creditabl'^ 
considering  that  reactors  are  large-scale  new  devices.  If  j^ou  take  all 
the  large  "nuclear  reactors  in  the  United  States,  their  availability 
has  been  in  excess  of  60  percent,  which  is  not  bad,  and  is  comfortably 
close  to  the  availability  of  large-scale  fossil  fuel  plants.  Reactors  are 
very  big  things.  They  are  complex,  and  they  are  subject  to  breakdown. 
Now^when  a  fossil  fuel  plant  breaks  down,  well,  it  is  a  fossil  fuel 
plant  that  breaks  down.  It  is  not  a  Federal  case,  and  you  do  not  hear 
much  about  it  in  the  newspapers. 

Senator  Ribicoff.  Well,  you  will  hear  about  it,  like  in  Santa  Bar- 
bara, if  3'^ou  have  some  trouble  offshore.  The  whole  country  heard 
about  it,  and  heard  about  it  with  great  reverberations. 

Mr.  Weinberg.  Yes,  I  suppose  that  is  true.  But  on  the  whole  I 
think  the  countiy  is  much  more  sensitized,  and  possibly  properly 
sensitized,  to  nuclear  en^^rgy,  because  there  is  no  question  that  nuclear 
energy,  if  not  properly  handled,  represents  a  larger  potential  hazard 
than  fossil  energy. 
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But  the  point  is,  we  do  understand  more  about  nuclear  energy, 
and  we  understand  how  to  handle  it  properly. 

Senator  Ribicoff.  Wliat  I  am  getting  at  I  thmk  is  the  same  thmg. 
As  far  as  you  are  concerned,  you  feel  no  sense  of  panic.  You  feel  no 
sense  of  panic  pecause  of  our  so-called  energy  crisis.  We  do  have  the 
capacity  of  handling  the  crisis— short  range,  meduun  range,  and  long, 
range— if  we  as  a  Nation  are  willing  to  make  the  commitment  and 
take  the  steps  necessary  to  solve  each  in  turn. 

Mr.  Weinberg.  I  would  only  correct  one  statement  Mr.  Chairman; 
I  do  feel  a  certain  sense  of— not  panic,  but  enormous  urgency — 
because  while  we  do  have  in  principle  this  capacity,  unless  we  move 
and  move  very  .urgently,  the  problem  is  it  is  not  going  to  be  resolved. 

Senator  Ribicoff.  All  right. 

THIS    COUNTRY    CAN    SOLVE    ITS    ENERGY    PROBLEMS, 

But  in  the  event,  we  have  a  sense  of  national  urgency  and  commit- 
ment, this  country  can  really  solve  its  energy  problem,  and  in  many 
ways  bring  a  new  era  of  economic  progress,  such  as  this  country  has 
never  seen  before;  because  no  other  nation  has  all  the  potentials 
within  its  borders  compared  to  the  United  States. 

Mr.  Weinberg.  Except  possibly  the  U.S.S.R. 

Senator  Ribicoff.  Except  technologically,  we  are  so  far  ahead  of 
them,  and  with  their  problems,  while  they  may  have  all  the  sources, 
they  do  not  have  the  technological  capacity  to  address  themselves 
on  a  crash  basis,  as  we  could. 

Mr.  Auer.  I  agree  very  much  with  the  spirit  of  your  remarks, 
Senator,  but  may  I  add  that  I  would  like  to  see  not  only  the  sense  of 
urgency  directed  at  our  own  immediate  and  future  problems,  but 
somehow  opened  up,  so  that  in  fact  the  United  States  could  become 
a  supplier  of  energy  to  other  nations. 

Senator  Ribicoff.  That  is  right. 

And  now,  if  we  succeeded  in  achieving  short-,  medium-,  and  long- 
range  utilization  of  our  technology  and  our  raw  materials,  we  un- 
doubtedly could  generate  enough  energy  for  our  own  needs,  but  also 
supply  the  needs  of  other  industrial  sections  of  the  world. 

Mr.  Weinberg.  I  think  that  is  true.  I  think  that  is  particularly 
true  with  respect  to  enriched  uranium;  one  of  the  real  possibilities 
for  export  from  the  United  States  is  to  build  enriching  facilities,  that 
means  making  U^^  from  raw  uranium  and  shippmg  it  overseas. 

NATIONAL    COMMITMENT 

Senator  Ribicoff.  Now,  if  this  Nation  really  accepted  the  challenge 
and  made  a  commitment,  the  events  of  the  past  few  months  could 
really  be  a  blessing  in  disguise  for  the  long-range  future  of  this  Nation. 

Mr.  Weinberg.  I  personally  happen  to  think  so,  because  the  events 
of  the  last  months,  causing  dislocation  and  even  heavy  unemployment 
have  galvanized  us  into  action.  It  is  on  this  account  that  I  want  to 
repeat,  although  I  am  entirely  in  favor  of  ERDA,  and  I  do  not  even 
have  the  same  concerns  that  Peter  Auer  has  about  the  military  aspects, 
I  do  not  think  that  ERDA,  b}^  iteslf,  is  going  to  answer  the  problems 
of  the  next  5  years  or  the  next  7  years. 
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Senator  Ribicoff.  So,  3-011  agree  with  Dr.  Aiier,  that  the  sjTithetic 
fuel  agency,  or  whatever  you  call  it,  offers  the  best  short-range 
approach? 

Mr.  Weinberg.  Probabh'.  It  has  to  be  studied  a  little  more. 

Senator  Ribicoff.  Have  you  discussed  this  with  anyone  in  the 
position  of  policymaking  authority? 

Mr.  AuER.  Oh,  yes. 

Senator  Ribicoff.  And  what  reaction  do  you  get? 

Mr.  AuER.  Mixed;  some  are  interested,  some  are  not.  I  think  that 
you  will  get  close  to  a  consensus,  perhaps,  that  sa^^s  it  should  be 
studied  carefully  to  see  if  this  is  a  wise  course  of  action. 

Senator  Ribicoff.  I  will  not  ask  you  who  takes  a  i;egative  point  of 
view,  because  that  is  a  confidence  you  would  not  want  to  breach. 

Who  takes  a  positive  point  of  view  in  the  position  of  leadership? 
I  would  not  require  3-011  to  answer  unless  you  wanted  to. 

REDUCTION  OF  ENERGY  DEMAND 

Mr.  Weinberg.  Perhaps  I  might  state  what  the  counterargument  is. 
The  counterargument  goes  something  like  this;  that  if  we  are  suffi- 
cientl3-  wise  in  instituting  conservation  measures;  then  we  shall  be 
able  to  reduce  demand  sufficiently  so  that  the  reduction  in  demand  by 
itself  will  get  us  off  this  hook. 

Now,  I,  m3-self,  tend  to  be  somewhat  skeptical  of  that,  but  I  really 
cannot  prove  it. 

increasing  demand  for  energy 

Senator  Ribicoff.  Well,  I  feel  that  that  is  all  right  for  today,  or  a 
year  from  today,  when  you  consider  the  population  growth,  and 
international  needs  as  well  as  projected  national  needs;  then  you  can 
undertake  conservation  and  still  have  a  tremendous  shortage. 

My  understanding  is  that  not  too  stringent  methods  of  conservation 
could  probabl3'"  save  us  about  3  million  barrels  a  day,  which  is  about 
equivalent  to  what  we  are  getting  from  the  Middle  East.  But  looking 
for  the  long  haul,  3^ou  are  still  going  to  have  to  increase  your  supply. 

Mr.  AuER.  I  think  the  killing  counterargument  is  the  one  which 
says,  if  conservation  will  get  us  out  of  it,  of  the  immediate  difficulties, 
or  at  least  alleviate  the  immediate  difficulties,  and  if  conservation 
achieves  a  curtailment  of  energy  consumption,  a  concept  with  which 
I  fully  support;  and  then  they  say  since  the  price  of  energy  com- 
modities will  increase  relative  to  other  commodities  at  a  fairly  sharp 
rate,  econometric  studies  indicated  that  additional  supplies  will  come 
into  being  from  domestic  sources  of  their  own  volition  because  of  the 
natural  response  of  the  energ3'  industries,  and  the  Government  need 
not  do  anything  more,  except  to  assure  that  those  prices  are  allowed 
to  rise. 

Senator  Ribicoff.  Do  3^ou  believe  that? 

Mr.  AuER.  I  am  somewhat  skeptical,  and  I  am  merel3^  offering 
still  another  insurance  polic3-,  which  I  think  we  can  afford.  We  can 
afford  to  do  both. 

POURING   $50   billion   INTO   THE    ECONOMY 

Mr.  Weinberg.  Instinctively,  I  rather  like  the  idea  of  injecting  an 
additional  $30  billion  or  $50  billion  into  the  economy  over  the  next 
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5  years,  for  a  purpose  that  could  very  likely  have  enormously  positive 
pa3-offs. 

Senator  Ribtcoff.  Let  me  ask  you;  let  us  take  your  figure  of  $50 
billion. 

Mr.  Weinberg.  That  is  about  what  it  cost  us  to  put  a  man  on  the 
moon. 

Senator  Ribicoff.  It  cost  $50  billion  to  put  a  man  on  the  moon. 
Out  of  that  $50  billion,  how  much  do  you  think  would  have  to  be 
attributed  to  the  Government,  and  how  much  of  that  $50  billion 
amount  would  have  to  come  from  the  private  capital? 

Mr.  Weinberg.  I  am  afraid  I  do  not  have  that  number,  Senator. 
Professor  Auer  may  now  have  that. 

Mr.  Auer.  I  do  not  have  the  numbers,  sir,  but  my  hope  is  that 
very  little  of  that  monej^  would  have  to  come  from  the  Government, 
from  taxpayer  money. 

Senator  Ribicoff.  In  other  words,  there  would  have  to  be  a  com- 
mitment from  the  Government  to  set  up  the  agency  to  give  the 
encouragement. 

A  precedent  for  a  government  guaranteed  price 

Mr.  Weinberg.  And   guarantee    the    price. 

Now,  you  see,  guaranteeing  the  price,  is  an  old  idea  in  the  energy 
business.  As  you  will  recall,  the  first  demonstration  of  a  nuclear 
powerplant,  the  Shippingport  powerplant,  generated  electricity  at 
over  50  mills  per  kilowatt-hour.  But  the  Government  subsidized  the 
price,  so  that  the  Duquesne  Electric  Co.  was  able  to  sell  the  electricity 
for  about  8  or  10  mills.  The  Government  subsidized  it  to  the  extent 
of  more  than  40  mills  per  kilowatt-hour. 

So  there  is  a  precedent  for  this  sort  of  thing.  And  again  if  the  Govern- 
ment guaranteed  a  price  per  barrel  of  oil  from  shale,  then  I  should 
think  that  you  would  have  lots  of  interest.  You  maj^  be  able  to  do  this 
with  very  little  Government  money. 

Senator  Ribicoff.  Let  me  ask  you :  along  the  lines  of  your  respective 
testimony  and  projections,  has  there  been  much  written  in  this  field? 

Mr.  Weinberg.  You  mean  mth  respect  to  the  possibility  of  a 
huge  Manhattan-type  project? 

Senator  Ribicoff.  Yes. 

Mr.  Weinberg.  No,  I  think  this  is  an  idea  that  people  are  just 
barely  playing  around  with. 

Senator  Ribicoff.  Nobody  has  tried  to  put  it  together  and  mark 
it  up,  or  cost  it  out,  or  an3"thing  else? 

Mr.  Weinberg.  Not  really,  but  I  think  there  is  enough  interest 
in  the  thing,  so  that  you  will  be  hearing  about  it. 

cost  of  synthetic  fuel  program 

Senator  Ribicoff.  What  do  you  think  the  National  Science 
Foundation,  if  they  were  reciuested,  could  cost  out  the  cost  of  the 
synthetic  fuel  program?  Do  you  think  they  could  do  this? 

Mr.  Weinberg.  Probably.  I  think  the  Atomic  Energy  Commission 
would  be  a  good  place  to  do  this.  I  think  the  Department  of  Interior 
might  be  able  to  help. 

In  fact,  one  possibihty,  and  I  have  not  thought  of  it  veiy  carefully, 
would  be  a  special  task  force  to  look  into  the  possibility. 
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Senator  Ribicoff.  But  let  me  ask  you  frankly,  do  you  two  gentle- 
men have  the  capacit}''  to  give  us  a  summation  or  is  there  too  much 
involved? 

Mr.  Weinberg.  I  should  say,  Mr.  Chairman,  that  I  have  been  hav- 
ing a  number  of  discussions  mth  several  people  about,  in  fact,  es- 
tablishing that  kind  of  capacity.  In  my  ^^Titten  testimony,  I  speak  of 
an  Institute  for  Energy  Analysis,  that  might  be  created  with  this 
capacity. 

Senator  Ribicoff.  Well,  that  is  supposed  to  be  one  of  the  functions 
of  the  Federal  Energy  Administration  under  Mr.  Simon.  He  is  sup- 
posed to  have  a  data  analysis. 

He  is  now  working  on  the  short-range  problems.  But  evidently  ERDA, 
if  the  Atomic  Energy  Commission  should  be  the  base,  must  have  a 
sufficient  number  of  scientists  and  economists  and  statisticians  and 
computer  experts  to  maybe  work  that  out. 

Mr.  Weinberg.  I  think  so. 

Senator  Ribicoff.  Are  you  gentlemen  advisers,  or  are  you  an 
employee  of  the  Atomic  Energy  Commission? 

AEG  CONSULTANTS 

Mr.  Weinberg.  No.  I  am  an  employee  of  the  Union  Carbide 
Corporation  which  operates  the  Oak  Ridge  National  Laboratory  un- 
der contract  from  the  Atomic  Energy  Commission,  and  I  am  a  con- 
sultant to  the  Atomic  Energy  Commission  for  this  report. 

Mr.  AuER.  I  am  an  employee  of  Cornell  University,  but  for  the  past 
3  months,  I  have  been  a  consultant  to  the  Chairman  of  the  Atomic 
Energy  Commission,  only  in  connection  with  preparing  her  report. 

Senator  Ribicoff.  All  right. 

Now,  is  it  too  much  for  me  to  ask  you  two  gentlemen — we  will 
make  the  request  of  Commissioner  Ray.  Is  it  too  much  for  me  to  ask 
you  to  inform  the  proper  authorities  at  the  Atomic  Energ}'  Com- 
mission of  what  I  am  driving  at  and  what  I  would  like  to  know? 

I  think  it  is  a  lot  easier  as  experts  and  scientists  to  explain  what  this 
colloquy  has  been  about,  and  what  we  are  driving  at  than  for  me  to 
try  to  put  it  down  in  writing. 

Mr.  Weinberg.  Earlier  today  I  did  happen  to  speak  to  one  of  the 
Commissioners  about  exactl}^  this  point.  His  response  was  he  had 
suggested  something  like  this  4  years  ago.  So  it  is  not  a  new  idea. 

Senator  Ribicoff.  No,  I  do  not  think  it  is  a  new  idea,  but  there 
are  many  great  ideas  that  are  buried  away,  and  unfortunately  for  the 
sake  of  the  country,  they  have  been  forgotten,  and  then  they  get  re- 
vived. I  imagine  it  would  cost  a  lot  more  money  today  than  if  they  had 
started  4  years  ago,  and  we  would  be  4  years  ahead  of  the  game. 

Mr.  Weinberg.  Except  4  years  ago  oil  was  $2  a  barrel. 

Senator  Ribicoff.  That  is  right. 

Well,  I  am  going  to  ask  the  staff  to  make  that  request  of  the  Atomic 
Energy  Commission,  so  they  will  not  think  that  this  is  somethmg 
that  you  are  foisting  upon  them.  I  am  going  to  suggest  that  it  is  as 
develo]5ed  in  our  colloquy.  And  would  they  discuss  with  a'Ou  what 
this  colloquy  was;  so  we  would  at  least  save  enough  time,  not  to  go 
through  what  did  he  say,  what  did  I  say,  and  wdiat  did  jou  say.  I 
think  we  understand  one  another.  But  you  can  put  it  in  much  better 
language  and  be  much  more  meaningful  than  I  can,  because  I  do  not 
have  the  capacity. 
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Mr.  Weinberg.  We  will  be  glad  to  do  that. 

Senator  Ribicoff.  Well,  I  do  appreciate  you  gentlemen  coming 
here  today,  and  the  seats  are  empty  and  the  benches  empty.  Un- 
fortunately, this  is  what  happens  in  the  afternoon — once  the  news- 
papermen leave,  the  Senators  leave  too. 

But  it  has  been  very  valuable  because  I  think  you  have  really 
opened  up  an  avenue  that  so  far  no  one  has  discussed.  And  I  think 
to  me,  it  is  very  important,  too,  and  my  gratitude  to  both  of  you. 

]\Ir.  Wager  will  get  information  to  the  Atomic  Energy  Commission 
about  what  we  have  done.  And  I  think  it  is  very  important  as  we  go 
along  "with  ER.DA  to  start  putting  our  sites  here. 

[See  appendix,  p.  616.] 

Mr.  Weinberg.  Thank  j^ou  very  much,  Mr.  Chairman. 

Mr.  AuER.  Thank  you  very  much. 

Senator  Ribicoff.  Would  there  be  anything  else  either  one  of 
you  gentlemen  would  like  to  add? 

Mr.  AuER.  No,  I  do  not  think  so.  We  never  did  get  to  the  Nuclear 
Energy  Commission.  For  the  record,  I  am  100  percent  in  favor  of  it. 

Senator  Ribicoff.  You  are  in  favor  of  it? 

Mr.  AuER.  One  hundred  percent  in  favor  of  setting  up  the  Nuclear 
Energy  Commission.  The  splitup  of  the  AEC  in  this  context  is  mar- 
velous. I  think  it  will  help  a  great  deal. 

Senator  Ribicoff.  Well,  thank  you  very  much. 

I  want  to  have  the  opportunity  of  saymg  goodb}'  to  you. 

[Whereupon,  at  3:25  p.m.,  the  subcommittee  recessed,  subject 
to  the  call  of  the  Chau-.] 


TO  ESTABLISH  AN  ENERGY  RESEARCH  AND  DEVELOP- 
MENT ADMINISTRATION  AND  A  NUCLEAR  ENERGY 
COMMISSION  

WEDNESDAY,   DECEMBER   5,    1973 

U.S.  Senate, 
Subcommittee  on  Reorganization,  Research, 

AND  International  Organization, 
Committee  on  Government  Operations, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  call,  at  10:10  a.m.,  in  room 
1318,  Dirksen  Senate  Office  Building,  Senator  Abraham  Ribicoff 
(chairman  of  the  subcommittee)  presiding. 

Present:  Senators  Ribicoff,  Chiles,  Nunn,  Percy,  and  Roth. 

Also  present:  Paul  Hoff,  legislative  counsel,  and  Susan  Geoghegan, 
chief  clerk. 

wSenator  Ribicoff.  The  committee  will  be  in  order. 

Our  first  witness  is  supposed  to  be  Senator  Cook,  who  is  not  here  yet. 

Would  it  be  an  imposition  on  you,  \h.  Freeman,  if  I  asked  you  to 
start  and  would  you  mind  being  interrupted  when  Senator  Cook 
comes?  This  way,  we  can  save  time? 

Mr.  Freeman.  Mr.  Chairman,  I  would  be  delighted. 

Senator  Ribicoff.  Thank  3'ou  ver}^  much. 

TESTIMONY  OF  S.  DAVID  FKEEMAN,  FORD  FOUNDATION  ENERGY 
POLICY  PROJECT,  ACCOMPANIED  BY  J.  FREDRICK  WEINHOLD 

Mr.  Freeman.  Mr.  Chairman,  I  have  with  me  this  morning 
Mr.  J.  Fredrick  Weinhold,  \\-ho  was  with  me  in  the  White  House 
Office  of  wScience  and  Technology  for  many  years  and  is  now  associated 
with  me  in  the  Ford  Foundation  Energy  Policy  Project.  I  guess  be- 
tween the  two  of  us,  we  have  spent  as  many  years  as  anj'one  trying 
to  make  sense  out  of  the  scattered  array  of  agencies  in  energy  research 
and  development. 

Mr.  Chairman,  we  have  a  prepared  statement  that  we  would  like 
to  submit  to  you. 

Senator  Ribicoff.  Without  objection,  the  entire  statement  will  go 
in  the  record  as  read. 

[The  prepared  statement  of  Mr.  Freeman  follows:] 

Statement  of  S.  David  Freeman,  Ford  Foundation  Energy  Policy  Project 

Mr.  Chairman  and  members  of  the  committee:  I  am  delighted  to  be  here  to 
discuss  legislation  to  consolidate  and  strengthen  the  Federal  energy  research 
and  development  activities.  This  is  a  subject  with  which  I  have  been  heavily 
involved  with  for  man,y  years,  four  of  them  in  the  White  House  Office  of  Science 
and  Technology  where  we  struggled  with  the  programs  and  agencies  on  a  piece 
meal  Ijasis. 
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I  am  accompanied  by  J.  Fredrick  Weinhold,  who  v/as  mj^  associate  when  we 
were  in  OST  and  who  is  now  working  with  me  on  energy  R&D  at  the  Ford  Founda- 
tion Energy  Policy  Project.  Our  testimony  is  personal  and  based  on  our  intimate 
experience  with  this  issue  in  government  and  subsequently.  The  Project  reports 
will  be  completed  in  the  coming  months,  but  our  testimony  today  represents  our 
personal  views. 

The  current  energy  crisis  and  all  of  the  attendant  problems  points  up  the 
importance  of  energj^  in  both  the  short  and  long  run.  These  problems  are  not 
going  away  in  a  few  months  or  years  but  will  probably  be  with  us  for  the  rest  of 
our  lives.  It  will  take  a  long  term  effort  to  overcome  them.  The  establishment  of 
an  energy  research  and  development  administration  is  an  important  step  forward 
in  developing  successful  energy  policies  for  the  country.  The  present  array  of 
separate  agencies  just  won't  do.  Based  on  our  experience  in  the  Executive  Branch, 
the  agencies  working  on  non-nuclear  R&D  lack  both  the  scope  of  program  and 
the  critical  mass  of  in-house  competence  to  get  the  job  done.  The  existing  agencies 
in  energy  R&D  are  singleminded — by  design.  No  one  is  responsible  for  putting 
together  an  urgent  across-the-board  effort.  There  needs  to  be  an  agencj^  with  a 
single  administrator  to  bring  together  the  kinds  of  projects  needed  for  the  future 
and  I  believe  S.  2744  provides  a  good  framework  for  such  an  agenc.y. 

In  addition,  the  other  reform  that  the  bill  provides — the  separation  of  regu- 
latory and  operational  functions — is  long  overdue.  The  public  must  have  greater 
confidence  in  the  licensing  of  nuclear  facilities.  We  need  to  be  sure  the  licensing 
agency  has  no  responsibility  for  promoting  nuclear  energy.  Under  such  a  new 
commission,  I  believe  that  people  generally  will  have  greater  confidence  in  the 
licensing  work.  This  alone  justifies  the  reform. 

As  I  stated  the  bill  provides  the  essentials  needed  to  establish  a  comprehensive 
energy  R&D  agency.  Nevertheless  it  is  not  a  cure-all.  I  am  concerned  that  an 
agency  which  is  confined  to  research  and  development,  divorced  froin  the  energy 
policy-making  and  from  the  real  operational  ])roblems,  could  wither  and  could 
get  off  the  track  over  the  years.  Energy  is  such  an  im]5ortant  issue  that  we  should 
be  working  toward  the  creation  of  a  Department  of  Energj^.  Perhaps  this  Energy 
Research  and  Development  Administration  could  be  the  nucleus  of  it,  but  m 
passing  this  legislation  and  establishing  ERDA  to  pull  the  R&D  together  under 
a  single  leader  we  should  recognize  that  we  are  just  beginning  the  reorganization 
needed  in  this  area. 

The  most  serious  concern  I  have  about  ERDA  is  ensuring  that  it  is  not  just 
the  Atomic  Energy  Commission  by  another  name.  If  you  combine  a  mountain 
such  as  the  Atomic  Energy  Commission  and  a  few  molehills,  such  as  the  research 
programs  in  the  other  areas  you  may  still  end  up  with  the  same  "mountain." 
We  must  be  sure  that  nuclear  energy  does  not  dominate  the  new  agency.  I  know 
this  is  not  the  intention  of  the  Committee,  nor  of  the  statute,  but  many  people 
are  concerned  that  this  might  happen.  The  organization  of  assistant  administra- 
tors provided  in  the  bill  is  intended  to  overcome  this  concern  and  should  go  a 
long  way  to  allaying  these  fears,  but  additional  steps  must  be  taken. 

The  problem  of  achieving  balance  and  a  new  thrust  cannot  be  solved  by  the 
table  of  organization.  The  most  important  decision  v/ith  respect  to  this  new 
agency  is  the  appointment  of  the  Administrator  to  head  it.  In  order  for  the 
public  to  accept  the  fact  that  this  is  really  a  new  agency,  someone  new  and  in- 
dependent should  lead  it.  Policy-making  officials  in  government  who  are  presently 
promoting  atomic  energji-  or  coal  should  not  be  apj^ointed  to  head  this  agency. 
It  seems  to  me  quite  important  that  we  bring  fresh  new  talent  with  a  "can  do" 
point  of  view  to  give  the  general  pul^lic  confidence  that  we  have  created  a  new 
entity  that  will  get  this  job  done.  Individuals  who  have  been  involved  in  prej^aring 
their  own  R.  &  D.  budget,  be  it  for  coal  research,  atomic  energy  or  anj^  of  the 
programs  that  we  now  have,  will  either  have  to  lean  over  backwards  to  prove 
that  they  are  being  fair  or  risk  criticism  of  being  proved  unfair. 

I  should  now  like  to  offer  a  number  of  suggestions  to  strengthen  the  new  agency. 
In  order  to  assure  a  new  balanced  program  the  new  administrator  should  be 
directed  by  the  statute  to  provide  a  new  energy  R.  &  D.  plan  for  the  agency. 
He  should  not  be  tied  to  the  programs  put  together  by  the  Atomic  Energy  Com- 
mission or  the  Office  of  Coal  Research.  At  the  end  of  the  first  year  and  each 
subsequent  year  he  should  be  required  to  present  to  the  Congress  and  to  the 
American  people  a  ten-year  plan  to  accomplish  the  job  we  want  done,  a  plan 
that  has  been  circulated  for  review  to  the  Environmental  Protection  Agency 
and  the  Anti-trust  Division  of  Justice. 

A  requirement  for  such  a  10  year  look  ahead  would  serve  two  purposes.  It 
would  give  the  new  administrator  a  mandate  to  make  a  fresh  start,  to  review 
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everything  that  is  going  on,  and  to  develop  new  programs.  It  would  also  give 
the  "Congress  on  opportunitj-  to  focus  on  the  crucial  first  budget.  He  should 
develop  a  plan  similar  to  the  one  the  Atomic  Energy  Commission  issued  in  1962 
which  laid  out  a  long  term  program  for  the  development  of  nuclear  power  which 
we  are  still  following.  The  following  language  would  translate  this  idea  into  a 
Section  of  the  Act. 

PROPOSED  SECTION  103(8) 

Each  year  at  the  time  the  administration's  budget  is  submitted  to  the  Congress 
for  authorization  and  appropriation,  the  administrator  shall  submit  to  the 
Congress  a  report  which: 

(a)  Assesses  the  state  of  energy  technology  in  the  United  States  and  abroad; 

(b)  Presents  a  detailed  federal  energy  research  and  development  plan  for 
the  next  ten  years,  including  specific  programs,  milestones,  and  deadlines  for 
their  completion; 

(c)  Incorporates  the  comments  of  other  responsible  federal  agencies  on 
environmental  and  anti-trust  implications  of  the  plan. 

In  preparing  this  plan  it  is  important  that  the  administrator  take  account  of 
public  concerns,  especially  for  the  environment  and  the  economic  costs  of  energy. 
There  needs  to  be  positive  mechanisms  to  ensure  that  these  are  the  integral  part 
of  the  ERDA  planning  process.  The  statute  should  require  an  advisory  committee 
truly  representative  of  a  broad  segment  of  consumer  and  environmental  concerns 
as  well  as  the  traditional  energy  industry  interests.  Public  hearings  held  on  the 
annual  report  by  the  administrator  and  by  the  Congressional  authorization  com- 
mittees would  also  provide  a  route  for  public  input. 

Over  the  longer  run  a  more  comprehensive  means  for  assessing  the  many  in- 
tentional and  unintentional  impacts  of  new  technologies  is  needed.  One  waj'  of 
providing  this  broad  objective  review  is  through  a  special  office  within  ERDA 
charged  with  assessing  the  new  technologies  being  developed  by  government  and 
industrial  programs.  A  statutory  requirement  that  the  budget  for  this  office  be  1 
or  2  percent  of  the  total  ERDA  budget  would  assure  that  the  task  is  taken 
seriously. 

One  of  the  prime  reasons  for  creating  the  new  agency  is  to  provide  a  new  thrust 
for  non-nuclear  R&D  which  has  been  neglected  in  the  past.  Those  who  have 
criticized  the  Atomic  Energy  Commission's  program  mainly  because  the  Interior 
Department  and  other  agencies  have  not  been  able  to  mount  strong  R&D  pro- 
grams have  reall}^  been  unfair.  We  should  not  be  dividing  up  a  fixed  pot  and 
holding  back  the  only  programs  that  are  moving  ahead.  We  need  new  programs 
for  coal,  solar  energy,  geothermal  and  energy  conservation  technology.  It  is 
important  that  this  bill  reflect  the  sense  of  the  Congress,  that  we  want  to  continue 
to  work  as  hard  as  we  can  on  the  things  that  are  underway,  but  we  want  to  launch 
new  programs  in  the  areas  that  have  been  neglected.  To  carry  out  this  objective 
a  section  could  be  added  to  the  bill  directing  the  administrator,  because  of  the 
past  neglert  on  non-nuclear  research  and  development,  to  undertake  new  pro- 
grams for  all  such  sources  that  hold  promise  of  large  supplies  of  economic  energy 
•on  as  large  and  rapid  a  scale  as  the  state  of  the  art  permits. 

It  seems  to  me  language  to  that  effect  in  the  statute  would  give  the  administra- 
tor a  sense  of  direction  for  new  programs  and  reflect  a  genuine  concern. 

There  are  two  special  problems  associated  with  using  AEC  as  the  nucleus  of 
the  new  agency.  As  it  stands  a  major  fraction  of  ERDA's  eflforts  will  be  addressed 
to  military  R&D  and  the  production  of  weapons.  A  number  of  persons  including 
myself  have  expressed  concern  with  this  diversion  of  interests  and  efforts  within 
an  administration  charged  with  finding  solutions  to  civilian  energy  problems.  The 
new  administrator,  the  person  in  charge  of  energy  R&D,  must  alsolearn  about  and 
be  responsible  for  a  military  program  which  exceeds  $1  billion  per  year.  I  under- 
stand ithe  arguments  for  keeping  all  the  nuclear  work  together  and  the  problems 
of  separation.  But  they  do  not  outweigh  the  cost  of  an  ineffectual  civilian  energ-sr 
R&D  agency.  For  practical  reasons  I  would  not  delay  establishment  of  ERDA 
because  of  this  concern  but  I  urge  that  the  legislation  require  the  new  administra- 
tor of  ERDA  to  furnish  a  report  to  the  Congress  on  the  combined  functions  with 
his  recommendations  based  on  his  first  year  or  two  year's  exi^erience  in  running 
this  agency.  If  the  mjlitarj^  side  proves  io  be  a  diversion  or  if  the  administrator 
has  more  than  he  can  handle,  then  recommendations  for  separating  the  military 
work  would  be  in  order.  The  first  administrator  should  be  required  to  make  his 
recommendations  on  the  basis  of  his  experience. 

Another  item  deals  with  the  relationships  between  ERDA  and  the  Nuclear 
JEnergy  Commission.  Questions  have  been  rai!-;ed  about  the  authority  of  this  new- 
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regulatory  agency  over  the  facilities  operated  by  ERDA.  Section  202  of  the  bill 
covers  this  matter  liut  does  not  go  far  enough  in  my  view  with  respect  to  ERDA 
facilities  which  do  not  produce  commercial  power.  It  would  be  useful  if  the 
Nuclear  Energy  Commission  were  required  to  provide  an  advisory  opinion  such 
as  the  Atomic  Energy  Commission  now  provides  for  military  reactors  for  all  of 
its  in-house  facilities.  Section  202  covers  only  new  power  reactors  and  waste 
repositories  but  it  would  be  useful  if  the  nuclear  energy  commission  were  to  review 
the  facilities  owned  and  operated  by  ERDA  at  least  on  an  advisory  basis.  This 
advice  should  be  made  public  to  give  the  public  confidence  in  the  process. 

I  would  now  like  to  move  to  the  mechanisms  the  administrator  can  use  to 
conduct  his  business  once  he  decides  which  technologies  to  pursue.  The  bill 
provides  extensive  flexibility  in  arranging  with  industry,  government  laboratories 
and  others  to  do  R  &  D.  In  those  cases  where  technology  is  close  at  hand  it  may 
make  sense  for  the  government  to  buy  the  results  rather  than  to  finance  the 
construction  of  the  technology.  The  administrator  should  have  the  authority 
to  pull  the  technology  out  of  the  marketplace  rather  than  to  push  it  into  the 
market. 

The  situation  perhaps  could  be  illustrated  with  the  shale  oil.  If,  as  has  been 
suggested,  the  technology  is  there,  it  is  possible  that  the  Federal  government 
could  use  its  purchasing  jjower  for  oil  to  solicit  bids  for  shale  oil.  It  could  agree 
to  buy  shale  oil  from  the  lowest  bidder.  The  bid  would  include  an  environmental 
protection  plan  and  be  sul)ject  to  the  approval  by  EPA. 

The  procurement  concept  could  also  be  the  valuable  mechanism  for  stimulating 
R  &  D  on  utilization  technology.  The  administrator  could  work  with  General 
Services  Administration,  Department  of  Defense  and  other  agencies  which  buy 
a  lot  of  houses,  cars  and  similar  energy  intensive  systems  to  make  some  of  these 
routine  procurements  part  of  an  overall  strategy  to  implement  technology.  It 
is  my  understanding  that  these  mechanisms  are  within  the  scope  of  the  draft 
legislation,  but  it  is  not  obvious  so  I  think  it  useful  to  emphasize  these  mechanisms. 

There  is  a  major  advantage  of  using  competitive  bidding  to  pull  developed 
technologies  over  the  top  by  guaranteeing  a  market.  It  could  produce  faster 
results  and  it  would  release  government  funds  to  niove  ahead  in  the  brand  new 
iu-eas  such  as  solar  energy  which  really  need  a  big  push  over  a  numl)er  of  years. 
Otherwise  nuclear  j^ower  and  synthetic  oil  could  absorb  most  of  the  federal  dollars. 

Along  the  same  line,  I  think  Section  103(6)  should  be  expanded  to  provide  the 
authority  to  enter  into  joint  ventures  with  other  governments  when  it  is  appro- 
priate. It  is  conceivable  that  the  Japanese  or  other  governments  might  want  to 
contribute  financially  to  some  of  the  R&D  projects  that  we  are  proposing.  I 
suggest  that  language  could  be  added  to  Section  103(6)  that  would  authorize 
such  cooperation. 

Another  point  that  I  would  like  to  suggest  involves  the  statutory  assistant 
administrators  in  the  organization.  While  the  organization  outlined  in  the  bill 
identifies  the  various  components  of  the  agency  and  gives  them  sort  of  life  of 
their  own,  it  lumps  conservation  in  the  same  boat  with  environment  and  safety. 

For  too  long  we  have  thought  of  research  and  development  only  in  terms  of  the 
supply  of  energy.  Research  and  development  for  more  efficient  utilization  of 
energy  should  be  an  important  enough  activity  to  warrant  a  separate  assistant 
administrator.  Energy  utilization  is  a  very  important  aspect  of  the  problem  and 
deserves  a  separate  box  of  its  own. 

A  suggestion  dealing  with  inventions  grows  out  of  our  experience  in  gf)vern- 
ment.  When  we  were  in  the  Office  of  Science  and  Technology  we  used  to  average 
one  or  two  letters  a  week  from  potential  inventors,  small  people  who  thought  they 
had  an  idea  but  didn't  have  the  money  or  know-how  to  develop  them.  The  language 
in  the  statute  would  probably  permit  it,  l)ut  I  think  a  small  office  of  inventions 
should  be  established  which  would,  with  the  helj)  of  the.  ERDA  laboratories,  look 
at  these  ideas  in  sufficient  detail  to  see  if  they  have  any  merit.  The  office  could 
provide  assistance  to  the  individuals  and  small  businessmen  who  have  good  ideas. 
This  could  be  a  small  but  important  part  of  an  energy  research  and  development 
agency — among  all  of  the  crackpots  who  write  in  there  may  be  a  Tom  Edison  or 
two. 

The  question  of  inventions  and  patents  raises  another  prol)lem  with  the  bill. 
As  it  stands  Section  103  distinguishes  between  nuclear  and  non-nuclear  projects 
with  respect  to  patent  and  contracting  policies.  There  are  valid  reasons  for  doing 
this  nf)w.  Lots  of  difficult  jiatent  ])olicies  and  technical  questions  are  handled 
differently  in  the  Atomic  Energy  Act  and  in  other  government  agencies.  I  know 
the  difficulty  in  changing  these  provisions  but  I  think  that  the  administrator 
f)Ught  to  l^e  required  within  a  year  or  so  to  propose  a  uniform  system  of  patent 
jiolicics  and  contracting  authority  so  that  i)rojects  are  not  whipsawed  back  and 
forth  between  nuclear  and  non-nuclear  contracting  authorities. 
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My  comments  have  been  wide  ranging  and  prohal)l.v  too  long,  I  urge  passage 
of  legislation  to  consolidate  energy  R&l).  The  bill  before  j'ou  provides  a  good 
framework  for  actions  in  a  sadly  neglected  area.  My  suggestions  will  ho])efully 
strengthe?!  the  new  organization  so  that  it  achieves  the  promise  we  all  hold  for  it. 

Mr.  Freeman.  If  I  may  proceed  b}^  just  quickly  identifying  the 
major  points,  I  shall  do  so. 

First  of  all,  we  believe  that  the  legislation  before  us  to  establish  an 
Energy  Research  and  Development  Agency  provides  an  excellent 
framework  for  a  long  overdue  reform.  As  I  said,  we  know  from  ])er- 
sonal  and  painful  experience  how  nearly  impossible  it  is  to  launch  the 
kind  of  program  the  country  needs  with  the  present  scattered  array 
of  agencies  in  the  energy  R.  &  D.  field.  We  also  believe  the  reform  of 
separating  the  nuclear  licensing  function,  making  it  a  separate,  inde- 
jjendent  entity,  is  also  long  overdue.  The  basic  legislation  will  accom- 
plish two  very  much  needed  objectives. 

The  thrust  of  our  testimony  is  to  suggest  amendments  to  strengthen 
the  bill  that  is  before  you.  But  first  of  all,  I  would  like  to  comment  on 
what  I  think  is  more  important  than  anything  that  can  be  put  in  the 
statute.  That  is  the  person  that  would  lead  this  new  agency. 

Senator  Ribicoff.  Senator  Cook,  could  Mr.  Freeman  finish  his 
comments,  then  I  will  suspend  the  ciuestioning  and  vou  will  then 
testify? 

Senator  Cook.  Senator,  I  am  the  one  who  is  late.  I  will  wait. 

Senator  Ribicoff.  All  right. 

Go  ahead,  Mr.  Freeman. 


STRONG   LEADERSHIP   NEEDED 

Mr.  Freeman.  Without  belaboring  the  point,  if  we  are  to  create  a 
new  agency  to  give  us  a  new  thrust  in  energy  R.  &  D.,  it  seems  impor- 
tant that  the  legislative  history  show  that  we  need  new  leadership  that 
has  not  been  involved  in  promoting  atomic  energy  or  any  other  sources, 
that  will  assure  the  countr}-  that  we  have  a  balanced  program  that  will 
give  ever}^  form  of  energy  a  new  thrust.  We  need  to  move  ahead  de- 
veloping the  coal  resources,  solar  energy,  geothermal,  and  energy 
conservation  technology. 

So  my  first  point  is  to  emphasize  that  this  agency  cannot  just  be 
the  Atomic  Energy  Commission  b}"  another  name.  It  has  to  be  a  new 
agency  in  reality  and  the  way  to  make  it  so  is  to  bring  fresh,  strong 
leadership  with  a  "can  do"  a])proach. 

It  seems  to  me  that  the  bill  should  be  amended  to  provide  that  the 
new  Administrator  shall  present  the  Congress  with  a  lO-jear  plan,  a 
balanced  plan  of  his  own.  He  should  not  have  to  inherit  the  piecemeal 
R.  &  D.  programs  that  have  been  developed  and  are  still  being  de- 
veloped by  the  Atomic  Energy  Commission  and  other  existing  agencies. 
The  Congress  should  have,  when  it  reviews  the  first  year  budget,  a 
10-year  plan  developed  by  the  new  Administrator.  I  think  this  should 
be  a  provision  in  the  statute  and  my  statement  suggests  language  that 
might  make  that  effective. 

We  believe  that  an  (3ffice  of  Technology  Assessment  should  be  a 
part  of  this  agency  and  1  or  2  percent  of  the  budget  should  be  ear- 
marked for  a  special  office  to  look  at  the  impacts  on  society,  on  the 
environment,  and  on  our  way  of  life  of  the  research  and  development 
before  it  is  undertaken.  We  should  no  longer  just  plunge  ahead  with 
10  or  15  years  of  a  research  and  development  effort  and  then  begin 
to  become  aware  of  the  side  effects.  I  think  it  is  important  if  this 
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activity  is  to  be  sometliing  more  than  just  a  sideshow,  that  the  statute 
earmark  a  small  but  significant  percentage  of  the  budget  for  that 
activity. 

ENERGY   CONSERVATION 

The  subject  of  energy  conservation,  which  belatedl}'^  is  beginning  to 
get  some  attention  in  tliis  countr}^,  deserves  more  than  just  an  asso- 
ciation with  the  current  crisis.  Research  and  development  can  make 
major  contributions  to  learning  how  to  build  houses,  cars,  and  per- 
fecting industrial  processes  that  are  more  efficient.  For  too  long,  we 
have  thought  of  reaserch  and  development  only  in  terms  of  the  supply 
of  energy.  I  should  hope  that  this  agency  would  include  an  Assistant 
Administrator  soleh^  responsible  for  energy  utilization  and  conserva- 
tion. The  present  organization  lumps  that  in  with  environment  and 
safetA^  I  think  it  is  as  important  as  coal  research  or  nuclear  research 
or  an}^  of  the  supply  options  and  should  be  given  that  kind  of 
prominence. 

It  seems  to  me  that  the  statute  should  have  an  express  mandate 
that  we  have  to  catch  up  on  every  source  of  energy,  perhaps  except 
for  nuclear,  wliich  has  had  a  strong  program.  The  statute  should  give 
the  new  Administrator  a  mandate  to  provide  as  strong  a  program  as 
the  state  of  the  art  would  support  for  solar  energy,  geothermal,  coal, 
and  every  other  source  that  has  been  so  shamefully  neglected  over 
the  last  decade. 

WEAPONS   PROGRAM 

On  the  issue  of  the  weapons  program,  which  would  still  be  a  part 
of  this  agenc}^,  we  do  not  have  a  clear  enough  signal  as  to  whether 
separation  can  be  done  efficientl}^  or  not.  The  statute,  or  at  least  the 
committee  report,  should  require  the  new  Administrator,  after  a  year 
of  experience,  to  report  to  the  Congress  on  whether  he  thinks  he  can 
handle  the  weapons  program  and  energy  R.  &  D.,  whether  it  is  efficient 
to  keep  them  together  or  if  not,  make  recommendations  for  transferring 
the  militar}^  work  to  the  Defense  Department  or  elsewhere.  It  seems 
to  me  that  there  should  be  that  sort  of  a  check.  He  should  use  that 
first  year  to  find  out  and  then  report  to  the  Congress  either  that  it  is 
okay  or  that  it  should  be  separated. 

INDUSTRY  INVOLVEMENT 

I  believe  the  statute  covers  this  point  but  I  think  it  is  important 
that  the  legislative  historj^^  reflect  that  all  new  technology  does  not 
have  to  be  paid  for  and  pushed  through  the  whole  R.  &  D.  process  by 
the  Federal  Government.  It  is  quite  possible  that  some  of  the  tech- 
nology is  close  enough  to  commercial  feasibility  that  if  the  Federal 
Government  used  its  purchasing  power,  say  its  purchasing  power  to 
buy  oil,  and  asked  for  bids  from  industr}-,  perhaps  we  could  get  the 
technology  pulled  out  of  the  marketplace  faster  and  with  less  cost  to 
the  Federal  Government  than  having  a  Federal  R.  &  D.  program  in 
effect  build  plants.  If  industry  is  prepared,  as  I  think  they  probably 
are,  with  oil  shale,  if  we  can  eliminate  the  environmental  bottlenecks, 
let  us  test  the  marketplace.  Let's  have  a  variety  of  programs  and  have 
more  money  left  over  for  the  projects  that  need  Federal  demonstration 
plants,  because  even  if  we  develop  a  trust  fund,  we  do  not  have  an 
unlimited  amount  of  money. 
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I  do  not  believe  the  statute  expressly  calls  for  the  possibility  of 
jomt  ventures  with  other  nations.  I  know  the  Japanese  and  others 
are  planning  a  research  and  development  program  similar  to  our  own 
and  we  ought  at  least  to  authorize  the  Administrator  to  enter  into 
joint  ventures  with  other  nations  where  we  can  move  faster  and  save 
money. 

OFFICE   OF   INVENTIONS 

Our  last  point  is  that  I  think  that  a  small  office  of  inventions  should 
be  in  tliis  agency.  When  we  were  in  government,  we  used  to  get  one  or 
two  letters  a  week  from  people,  small  people  who  just  did  not  have  the 
money  to  pursue  their  inventions.  There  is  no  place  that  man}'  of 
them  can  go.  This  new  agency  with  the  Federal  laboratories  ought  to 
have  an  office  that  will  take  a  hard  look  at  these  letters  and  perhaps 
provide  financial  assistance  if  the}-  merit  it.  Among  all  the  crackpots, 
there  might  be  a  Thomas  Edison  or  two.  We  should  not  just  answer 
them  with  routine  form  letters  saying  that  we  have  no  capability. 

Mr.  Chairman,  I  believe  those  are  the  major  points,  in  summary, 
that  we  make  in  our  statement.  Mr.  Weinhold  perhaps  might  have 
one  point  that  needs  to  be  added.  I  think  we  have  covered  most  of 
them. 

Mr.  Weinhold.  Yes,  I  just  have  one  small  point  concerning  the 
contracting  authority  and  the  organization.  The  bill  provides  a  split 
in  the  waj^s  of  doing  business  between  the  AEC  way  and  the  non- 
nuclear  wa3^  To  clear  things  up  within  ERDA,  I  think  it  would  be 
useful  if  the  Admhiistrator  could  be  charged  with  the  task  of  de- 
veloping a  unified  set  of  rules  and  patent  authority  which  would  not 
deal  separately  with  nuclear  and  nonnuclear  technologies. 

Mr.  Freeman.  There  is  a  fairly  significant  point  along  those  lines. 
The  Atomic  Energy  Act  requires  the  AEC  to  keep  the  Congress  fully 
and  currently  informed.  It  would  be  quite  an  anomaly  if  the  Ad- 
ministrator, found  himself  responsible  to  keep  the  Congress  fully  and 
currently  informed  about  nuclear  research  but  not  about  the  rest  of 
the  agency.  It  seems  to  me  that  aiiomal}'  should  be  corrected  in  the 
statute  before  it  is  passed. 

Senator  Ribicoff.  Thank  you  very  much.  Please  stand  by  and  we 
will  get  back  to  3^ou,  because  what  you  have  said  is  very  provocative 
and  there  will  be  some  questions. 

Senator  Cook,  through  the  courtesy  of  these  gentlemen,  before  you 
came,  I  asked  them  to  testify,  but  to  expect  j^our  arrival,  and  the}^ 
agreed. 

TESTIMONY  OF  HON.  MAHLOW  W.  COOK,  U.S.  SENATOR  FROM  THE 

STATE  OF  KENTUCKY 

Senator  Cook.  Thank  you  very  much,  Mr.  Chairman.  I  know 
these  gentlemen  and  I  respect  them  and  their  ideas. 

Mr.  Chairman,  recently  in  an  editorial,  a  well-known  commentator 
stated  that  although  it  soiuided  perverse,  he  found  himself  half 
hoping  that  the  Arabs  would  cut  off,  not  5  percent,  but  all  oil  to  the 
United  States.  He  reasoned  that  when  it  had  to,  the  United  States 
is  capable  of  miracles,  and  while  the  cutoff  now  would  merel}^  provide 
us  with  a  miserable  winter,  that  the  crisis  would  provide  us  with  a 
necessaiy  incentive  which  seems  to  be  lacking  by  the  people  and  their 
leaders  to  provide  and  implement  the  necessary  programs  so  that  this 
Nation  would  no  longer  be  dependent  on  a  foreign  now^r  for  its  energy 
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fuels.  He  was  50  percent  right  in  that  the  Arabs  have  embargoed  oil 
shipments  to  the  United  States.  I  think  he  may  make  the  other  50 
percent  as  we  will  solve  this  problem. 

While  I  am  much  concerned  over  the  hardship  that  some  of  the 
people  of  this  Nation  will  face  as  a  result  of  our  situation  today,  I 
am  nevertheless  in  sympathy'  with  this  comment,  as  I  believe  it  has 
taken  this  crisis  to  shock  the  people,  the  Congress,  and  the  President 
into  taking  action  which  is  long  overdue. 

I  am  also  in  complete  agreement  with  the  President's  recent 
comments: 

Whenever  the  American  people  are  faced  with  a  clear  goal  and  they  are 
challenged  to  meet  it  we  can  do  extraordinary  things. 

Mr.  Chairman,  the  challenge  is  very  clear.  We  must  find  ways  to 
produce  and  to  use  the  abundant  domestic  natural  resources  with 
which  nature  has  provided  us  so  that  we  are  no  longer  dependent  on 
foreign  powers  for  our  energy  fuels.  We  must  accept  these  natural 
resources  in  the  form  in  which  they  exist — not  in  the  form  in  which 
we  wish  they  existed.  It  is  our  problem  to  effect  the  desired  conversion 
from  so-called  dirty  fuel  to  clean  fuel  and  to  harness  the  many  energy 
forces  of  nature.  In  this  way  we  can  meet  our  energy  requirements. 
However,  I  hasten  to  add  that  in  so  doing,  we  must  not  sacrifice  our 
goals  of  establishing  and  maintaining  a  healthful  environment  for 
all  the  people  of  this  Nation.  This  is  not  an  impossible  task,  and  we 
are  taking  important,  if  belated  and  minimal  steps  to  see  that  this 
is  accomplished. 

S.    2167 

Mr.  Chairman,  to  me  such  a  goal  can  be  achieved  only  through  a 
dynamic  research  and  development  program.  To  this  end,  on  July  13 
of  this  3^ear,  for  m}  self,  Mr.  Robert  C.  Byrd,  and  Mr.  Baker,  I  in- 
troduced S.  2167,  which  would  establish  such  a  program,  but  more 
importantly  it  would  provide  adequate  funding  for  this  program  by 
the  establishment  of  an  energy  research  and  development  trust  fund. 
I  am  convinced  that  if  we  permit  the  research  and  development 
program  to  be  dependent  on  annual  appropriations,  we  must  certainly 
risk  attainment  of  our  goal. 

To  me  the  situation  is  comparable  to  that  which  we  faced  in  1956 
when  the  decision  was  made  to  undertake  the  construction  of  more 
than  40,000  miles  of  interstate  highways.  We  recognized  then  that  in 
order  to  achieve  our  goal  we  must  have  assured  funding  over  the 
continuing  period.  We  realized  that  we  must  remove  the  uncertainties 
inherent  in  dependence  on  annual  appropriations.  The  decision  was 
made  by  the  84th  Congress  and  President  Eisenhower  to  establish  a 
highway  trust  fund  for  this  purpose.  Public  Law  627  came  into  being. 
We  now  enjoy  a  highway  network  which  I  question  would  exist  had  we 
not  created  this  fund.  As  we  seek  the  best  solution  to  funding  required 
research  and  development  energy  programs,  I  think  we  would  do  well 
to  consider  the  example. 

s.  2694 

On  November  13,  following  the  announcement  by  the  President 
that  he  was  recommending  to  the  Congress  the  establishment  of  an 
independent  agency,  the  Energy  Research  and  Development  Ad- 
ministration, to  manage  our  energy  research  and  development  efforts, 
I  introduced  for  myself,  Mr.  Baker  and  Mr.  Bartlett,  S.  2694,  a  bill 
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to  establish  the  Energy  Research,  Development,  and  Demonstration 
Administration. 

This  proposal  differs  from  the  President's  proposal,  which  was 
subsequently  introduced  by  3'ou,  sir,  and  is  the  bill  which  we  are 
considering  here  today,  S.  2744,  in  that  it  provided  specifically,  not 
only  for  research  and  development,  but  also  for  the  very  important 
demonstration  phase.  From  my  own  personal  experience,  I  have 
found  that  when  the  research  and  development  phase  has  been  reached 
there  has  not  been  adequate  provision  for  the  demonstration  phase  to 
prove  or  disapprove,  with  a  larger  model,  the  validity  of  the  research 
and  development  which  has  been  completed. 

As  I  study  S.  2744,  and  its  companion  bill  in  the  House,  H.R.  11510, 
I  note  that  while  demonstration  is  not  included  in  the  title  of  the  bill, 
it  is  provided  for  adequately  ^vithin  the  bill  itself.  I  also  understand 
that  it  will  be  included  with  the  House  report.  I  therefore  take  no 
real  issue  with  this  particular  point,  only  to  sa}^  that  demonstrations 
are  vital  to  the  success  of  energy  development  programs,  and  without 
adequate  provision  for  this  phase,  the  program  itesif  is  incomplete. 

There  is  also  a  difference  in  ni}^  bill  concerning  the  actual  organization 
and  functioning  of  the  Administration  itself.  This  dift'erence  stems 
basically  from  your  determination  that  it  is  more  desirable  for  the 
ERDA  to  have  an  advisory  board  rather  than  a  board  of  governors  as 
provided  in  S.  2694.  Here  again,  I  take  no  real  issue  and  I  believe  this 
is  a  detail  which  can  be  worked  out  to  the  agreement  of  all  concerned. 

NUCLEAR  WEAPONS  RESEARCH 

There  is  also  the  consideration  of  the  exact  placement  of  nuclear 
weapons  research.  In  my  bill  I  have  not  included  this  type  of  research. 
However,  I  can  see  a  ver}^  good  reason  for  doing  so  if  it  is  the  desire  to 
remove  from  the  Atomic  Energy  Commission  all  research  and  develop- 
ment activity,  and  leave  onl}^  those  functions  concerning  licensing  and 
related  regulator}^  measures, 

ENERGY  TRUST  FUND 

There  is,  however,  one  basic  and  \ery  important,  and  to  me  a  vital 
difference  in  the  bills  we  have  been  discussing.  As  I  stated  earlier,  I 
hold  that  we  need  the  energy  trust  fund.  Without  such  fund  our  energy 
research  would  be  built  on  a  very  chancy  proposition.  It  would  be 
subject  to  the  whims  and  the  desires  of  each  successive  Congress,  and 
as  such  it  would  be  hampered  severel}'  in  its  efforts  to  provide  us  with 
the  answers  to  our  problems. 

I  think  we  all  accept  the  proposition  that  we  need  a  d\Tiamic 
research  and  development  program  or  we  would  not  be  here  discussing 
it  today.  As  anyone  who  has  been  involved  in  major  research  and 
development  programs  will  tell  you,  success  is  dependent  on  assured 
and  continuous  funding.  Therefore,  I  say  to  my  colleagues,  what  better 
way  to  provide  this  funding  than  the  creation  of  a  Federal  Energy 
Research  and  Development  Trust  Fund?  This  fund  could  act  as  a 
repository  for  funds  of  a  prescribed  amount,  and  expenditure  from  the 
fund  could  be  made  to  meet  requirements  as  they  occur  over  a  con- 
tinuous time  period.  I  suggest  a  sum  of  $2  billion  would  be  paid  into 
the  fund  annualh^  I  would  not  restrict  or  require  that  a  specific 
amount  be  expended  over  a  particular  fiscal  year  to  support  a  par- 
ticular program.  Such  determination  would  be  made  by  the  Adminis- 

2S-963 — 74 S 


no 


trator  to  permit  him  to  expend  funds  to  meet  requirements.  It  is 
vital  to  our  purpose  that  we  are  prepared  to  support  a  scientific  or 
technological  breakthrouo-h  as  it  occurs  and  mthout  reference  to 
specific  limitation  imposed  by  a  system  of  corporations. 

In  suggestmg  $2  bilUon  as  an  annual  sum  I  realize  that  this  amount 
is  a  quantum  jump  in  R.  &  D.  expenditure.  For  the  period  fiscal  years 
1970-74  only  $2,753  billion  was  funded.  These  figures  were  included 
in  the  President's  first  energy  message,  and  I  ask  unanimous  consent 
that  a  copy  be  printed  in  the  record. 

Senator  Ribicoff.  Without  objection,  so  ordered. 

[The  above-referred-to  document  follows :] 


ENCLOSURE 
FEDERAL  ENERGY  R.  & 

1 

D.  FUNDING 

Agency 

Fiscal 
year 
1970 

1971 

1972 

1973 

1974 

Coal: 

Resources  development 

30.4 

49.0 

73.5 

94.5 

119.9 

Production  and  utilization  R.  &  D.  including 
gasification,  liquefaction,  and  MHD, 

Mining  health  and  safety  research ._. 

Interior  central  fund  (part) 

DOI,  OCR 
DOI,  BOM 
DOI,  BOM 
DOI 

13.5 

13.2 

3.7 

18.8 

15.4 
14.8 

30.3 

14.7 
28.5 

43.5 
19.8 
31.2 

52.5 
18.1 
28.3 
21.0 

Petroleum  and  natural  gas 

8.8 

11.5 

12.9 

12.8 

9.1 

Petroleum  extraction  technology 

Nuclear  gas  stimulation... 

Oil  shale 

DOI,  BOM 
AEC 
DOI,  BOM 

.  AEC 

TVA 

.  AEC 

.  AEC 

2.7 
3.7 
2.4 

2.7 
6.1 
2.7 

3.2 
7.1 
2.6 

3.1 
7.2 
2.5 

3.1 
4.0 
2.0 

Nuclear  fission 

283.4 

295.2 

358.0 

412.0 

475.4 

Liquid  metal  fast  breeder  reactor 

144.3 

167.9 

236.0 

.2 

86.8 

35.0 

269.0 

3.0 

98.0 

42.0 

320.0 
3.0 

Other  civilian  nuclear  power 

Nuclear  materials  process  development 

108.5 
30.6 

96.6 
30.7 

90.5 
61.9 

Nuclear  fusion 

.  AEC 
.  AEC 

.  NSF 

37.5 

42.2 

52.8 

65.5 

88.5 

Magnetic  confinement  .        .  .  

34.3 
3.2 

32.2 
10.0 

33.3 
19.5 

39.6 
25.9 

47.3 

Laser 

41.2 

Solar  energy 

1.7 

4.2 

12.2 

Geothermal  energy 

NSF 
DOI-GS 
DOI-BOM     . 

.2 

.2 

1.4 

3.4 

4.1 

.7 
.7 

.7 

2.5 

.2 

1.4 

.2 

.2 

2.5 
.2 

Electrical  generation,  transmission  and  storage... 

1.3 

2.2 

4.9 

4.1 

NSF 
DOI 
AEC 

.  EPA 

.  TVA 

.  EPA 

AEC 

.5 
.8 

1.3 
.9 

2.4 
1.0 
1.5 

.9 

1.0 

2.2 

Control  technology  (stationary  sources) 

28.6 

38.1 

47.5 

Air  pollution  control  technology 

SOX  removal 

19.8 

17.4 

24.5 

1.1 

.7 

2.3 

29.5 
3.0 
1.0 
4.6 

21.5 
18.0 

Thermal  effects 

.8 
1.5 

.6 
1.8 

1.0 
7.0 

Miscellaneous       .                          .      . 

6.3 

6.9 

11.0 

.  NSF 
.  NSF 
.  DOI 

Systems  and  resource  studies 

Energetics  research _._ 

Interior  central  fund  (part) 

4.4 
1.9 

5.3 
1.6 

5.3 

1.7 

4.0 

Total  research  and  development... _ 

AEC 
EPA 
NSF 
DOI 
TVA 

382.4 

419.2 

537.4 

642.3 

771.8 

326.1 
20.6 

345.3 

18.0 

.5 

55.4 

420.0 

25.2 

10.0 

80.9 

1.3 

487.8 
30.5 
14.2 

103.8 
6.0 

574.1 
22.5 
21.5 

35.7 

132.7 
21.0 

Agency  codes:  AEC— Atomic  Energy  Commission;  DOI,  BOM— Department  of  the  Interior,  Bureau  of  Mines;  DOI,  GS— 
Department  of  the  Interior,  Geological  Survey;  DOI,  OCR— Deoartment  of  the  Interior,  Office  of  Coal  Research;  NSF— 
National  Science  Foundation;  TVA— Tennessee  Valley  Authority. 
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Senator  Cook.  In  analyzing  these  figures  it  is  interesting  to  note 
that  $2,110  biUion  or  76.6  percent  of  this  total  was  funded  for  atomic 
energy.  The  remainmg  sum — $625  million — was  divided  over  all 
other  R.  &  D.  projects  related  to  energ}-. 

I  take  no  issue  with  the  amount  funded  for  atomic  energy  as  I 
believe  that  we  will  benefit  from  this  important  program.  I  do  regret 
the  paucity  of  funds — $625  million — which  has  been  shared  over  the 
past  5  years  by  programs  related  to  coal,  oil,  gas,  geothermal,  solar, 
and  other  systems.  We  must  correct  this  deficiency.  I  believe  that 
the  establishment  of  a  fund  in  the  amounts  suggested  will  meet  this 
requirement. 

SOURCE  OF  FUNDING 

Now  let  us  consider  the  source  of  these  funds.  I  again  suggest 
the  user  approach  as  was  adopted  for  the  successful  highway  trust 
fund.  However,  rather  than  revenue  from  the  tax  on  oil,  gasoline, 
and  other  goods  and  services  placed  on  the  user,  I  suggest  that  we 
utilize  the  revenue  from  the  assets  of  the  user.  In  this  instance  the 
user  is  most  certainly  the  public — you  and  I.  And  the  asset  of  which 
I  speak  is  our  public  land  and  more  specifically  that  public  land 
which  lies  on  the  Outer  Continental  Shelf — OCS.  For  many  j-ears 
we  have  had  these  assets  but  we  did  not  consider  them  to  be  of  any 
great  value  because  the  cost  of  producing  fuel  far  exceeded  the  price 
which  it  could  command  in  the  marketplace. 

Today  in  a  fuel  deficient  market  we  find  that  these  OCS  assets 
have  indeed  increased  in  value.  The  irony  in  this  increase  is  that  it 
has  come  about  by  an  energy  shortage,  particularly  the  shortage 
of  oil  and  gas,  which  threatens  to  destroy  many  of  our  much  more 
tangible  and  recognizable  assets  and  reduce  our  standard  of  living. 

The  revenue  comes  to  us  through  the  lease  bonuses  paid  by  the 
energy  industry  for  permission  to  explore  for  and  produce  energy 
fuels  from  our  public  land.  The  use  of  funds  collected  b}'  the  Gov- 
ernment in  our  interest  from  the  energy  industries  for  the  use  of  our 
land  would  seem  to  me  to  be  a  most  logical  source  of  funds  for  Govern- 
ment-funded R.  &  D.  programs  to  solve  our  energy  problem.  Pro- 
jections for  the  adequac}"  of  such  fund  seem  to  be  most  favorable. 

I  have  received  information  concerning  the  OCS  lease  sales  alone 
and  reqviest  that  it  be  printed  in  the  record  at  this  point. 

Senator  Ribicoff.  Without  objection. 

[The  above-referred-to  document  follows:] 


ENCLOSURE  2 

OUTER  CONTINENTAL  SHELF  LEASE  SALES 

Ist-year 

Leased 

Bonus 

rentals 

Year 

tracts 

Acres 

(millions) 

(millions) 

1%R 

197 

934, 167 

$1,346 

$3.0 

1%9 

40 

114,283 

112 

1.1 

1970 

136 

591,040 

944 

2.1 

1971 

11 

37,222 

96 

.4 

197? 

178 

826, 195 

2,251 

2.5 

19731 

Total 

104 

600,  000 

1,598 

1.8 

666 

3,102,907 

6,347 

10.9 

1  Preliminary  estimates.  0  &  G  Journal,  June  25,  1973.  In  addition  a  lease  sale  of  about  800,000  acres  is  scheduled  for 
iDecember  1973. 
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If  we  take  the  i)eriod  of  calendar  year  1968-72  and  the  first  few 
months  of  1973  we  find  that  $6,347  bilHon  have  been  collected  in 
lease  bonus  payment  b}^  the  energy  industry.  This  is  considerably 
more  than  was  expended  for  the  R.  &  D.  during  a  similar  period.  I 
also  remind  the  Congress  that  the  President  has  announced  his  inten- 
tion to  increase  b}^  threefold  our  previous  lease  sales  and  has  announced 
one  additional  lease  sale  of  considerable  size  for  this  month.  Judging 
from  the  acreage  involved,  the  revenue  from  this  sale  could  well 
exceed  $1  billion.  This  total  sum  for  this  A^ear  would  be  over  one-half 
billion  in  excess  of  that  required  to  support  the  funding  for  the 
proposed  trust  fund. 

While  the  income  from  the  Outer  Continental  Shelf  would  be  ade- 
quate in  itself,  I  would  also  include  the  receipts  from  Federal  lease 
sales  and  all  other  sales  or  grants  of  develojjment  rights  of  energy 
sources  of  Federal  lands.  In  this  way,  I  am  convinced  that  we  would 
have  more  than  adequate  source  of  funds  to  meet  our  requirements. 

S.  1283 

Air.  Chairman,  before  leaving  this  subject,  I  would  like  to  recognize 
that  when  S.  1283  was  introduced  by  Senator  Jackson  as  an  energy 
conservation  measure,  I  cosponsored  the  bill.  On  review,  however, 
I  find  this  bill  makes  no  jjermanent  requirement  for  funding,  thus 
leaving  it  to  the  Congress  to  appro])riate  at  any  level  of  funding  after 
the  first  year  or  at  no  level  of  funding  at  all.  I  might  digress  here  for 
just  a  moment,  Mr.  Chairman,  and  say  that  I  have  been  told  that  in 
1954,  the  Congress  appropriated  several  millions  of  dollars  for  research 
and  development  on  coal  gasification  at  a  university  in  the  Middle 
West.  Its  projections  did  not  work  out;  its  research  was  behind 
schedule.  And  the  next  time  it  came  to  Congress  for  additional  funds, 
Congress  turned  it  down  because  it  was  behind  schedule.  If  we  had 
realized  how  badly  we  needed  coal  gasification  and  liquefaction  at 
that  time,  we  Avould  not  be  in  the  position  we  are  in  now.  But  that 
project  was  faced  with  additional  funding  from  Congress  which  was 
not  there. 

In  addition,  it  fails  to  contain  the  very  important  element  of  creat- 
ing a  separate  agency  to  manage  our  total  research  and  development 
efl^ort  and  limits  funds  to  specific  projects.  I  might  say  one  that  really 
bothers  me  is  it  sets  up  separate  corporations  for  coal  liquefaction  and 
coal  gasification,  and  they  are  the  result  of  the  same  efl^orts  and  the 
same  type  of  research  and  development.  A  project  to  produce  25,000 
barrels  of  crude  oil  a  day  b}'  use  of  the  utilization  of  10,000  tons  of 
coal  also  produces  somewhere  in  the  vicinity  of  200  million  cubic  feet 
of  gas,  which  is  used  for  the  utilization  of  that  facility.  That  gas  is  not 
pipeline  gas,  it  is  somewhere  in  the  vicinity  of  800  Btu.  But  the  point 
of  it  is  all  you  do  is  correct  that  facility  to  produce  a  higher  gas  and 
yield  less  liquid  and  3'^ou  could  produce  pipeline  gas  instead  of  the 
liquid.  So  therefore,  you  just  could  not  conceivably  have  separate 
corporations  for  coal  liquefaction  and  coal  gasification  because  they 
are  so  closely  related. 

Such  limitations  would  defeat  the  flexibility  and  responsiveness  so 
necessary  in  this  type  legislation.  I  therefore,  Mr.  Chairman,  cannot 
support  S.  1283  in  its  present  form. 

In  conclusion,  Mr.  Chairman,  I  am  encouraged  that  this  committee 
is  conducting  these  hearings  on  the  vital  issue  of  establishing  ERDA 
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with  or  without  the  extra  "D"  for  demonstration  in  the  name  but  most 
certainly  with  adequate  provision  for  demonstration.  I  hope  most 
sincerely  that  you  will  take  that  extra  and  vital  step  of  inlcuding  a 
trust  fund  to  insure  that  the  Administrator  of  ERDA  will  have  avail- 
able the  necessar}^  funds  over  a  continuing  period  of  time  to  enable 
him  to  accomplish  the  task  ahead. 

ENERGY  CRISIS  HAS  HELPED  US  TO  UNIFY 

Let  me  close  on  an  encouraging  note :  The  unity  of  this  Nation  has 
been  fragmented  by  events  of  the  past  few  months.  I  now  see  concrete 
evidence  that  the  people  are  becoming  unified  by  the  impact  that  the 
energy  crisis  is  having  on  them  as  individuals  and  on  the  Nation  itself. 
Let  us  hope  that  from  the  hardships  we  will  be  facing  this  winter,  that 
a  stronger,  better  and  a  more  unified  nation  will  emerge  and  that  bv 
out  efforts  here  that  we  mil  have  made  a  significant  contribution  to 
this  unification. 

Senator  Ribicoff.  Senator  Cook,  senatorial  courtes}^  aside,  I  am 
very  pleased  that  you  came  here  today.  Your  testimony  was  interest- 
ing, provocative,  and  perceptive.  MaA'  I  ask  one  basic  question? 

WILL  WE  HAVE  PROCESSED  OIL  FROM  COAL  BY  1980? 

You  come  from  a  coal  State  where  there  are  large  deposits  of  coal 
and  substantial  production.  I  have  assumed  that  the  first  alternate 
source  of  energ}^  we  will  develop  in  this  country  would  be  gasification 
and  liquefaction  of  coal.  In  recent  days,  I  have  been  reading  a  number 
of  articles  in  the  press  which  have  had  a  caveat,  do  not  expect  that  we 
are  going  to  get  energy  from  coal  b}'  1980.  Do  3'ou  share  this 
pessimism? 

Senator  Cook.  Senator,  an  installation  that  would  produce  25,000 
barrels  of  oil,  would  require  an  expenditure  of  approximately  $300 
million.  It  would  take  approximately  5  years  for  that  facility  to  be 
built.  It  needs  an  area  of  approximately  1  square  mile  and  an 
absolute  minimum  production  of  10,000  tons  of  processed  coal  a  day. 
So  you  are  talking  in  terms  of  somewhere  at  least  12,500  tons  of  coal 
production  a  day. 

In  order  for  that  facility  to  pay  out  on  a  demonstration  program, 
either  for  the  Federal  Government  or  for  private  capital — and  there 
is  discussion  at  the  Office  of  Coal  Research  that  3^ou  woidd  do  this 
on  a  basis  of  $200  million  from  the  Federal  Government,  $100  million 
from  private  facilities — you  would  need  a  50  to  100  millions  of  tons 
of  coal  as  a  resource.  There  are  a  few  locations  where  such  facilities 
could  be  built.  It  would  be  difficult,  but  not  unreasonable,  to  build 
them  mostly  in  eastern  or  in  western  Kentucky.  When  one  gets  in 
eastern  Kentuck}-,  it  is  difficult  to  find  a  square  mile  of  comparatively 
flat  land.  We  have  received  from  engineering  firms  verj'  detailed 
information  that  it  would  take  in  the  vicinity  of  close  to  5  3^ears  before 
such  a  facility  could  be  on  the  line  and  start  producing  either  liquid 


or  gas. 


INCENTIVES  FOR  PRIVATE  CAPITAL 


Senator  Ribicoff.   If  there  were  guaranteed   incentives  or  were 
sufficient  incentives  for  private  capital  to  get  a  fair  return  on  their 
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investment,  do  you  see  private  capital  coming  into  this  breach,  or 
do  3'ou  beHeve  it  will  take  a  combination  of  private  capital  and 
Federal  funding  to  do  this  job? 

Senator  Cook.  Mr.  Chairman,  I  think  it  is  going  to  take  a  com- 
bination of  both. 

I  might  say  if  you  really  want  to  solve  this  problem  that  out  of 
this  trust  3^ou  could  actually  build  refineries,  pipelines,  or  whatever 
is  required.  Such  projects  could  be  backed  by  the  private  sector  and 
the  Federal  Government  and  both  will  be  paid  back,  just  as  we  did 
in  World  War  II. 

Senator  Ribicoff.  That  is  the  point.  In  other  words,  if  we  are  going^ 
to  take  and  assure  continued  research  that  will  not  be  terminated, 
and  if  we  need  these  huge  sums  of  money,  then  will  you  not  be  in  a 
position  to  consider  whether  this  trust  fund  that  you  are  talking 
about  could  be  used  for  both  purposes? 

Senator  Cook.  Absolutely. 

Senator  Ribicoff.  Do  you  believe  that  there  would  be  sufficient 
income  generated  from  3^our  proposal  to  take  care  of  the  next  10  A'ears 
of  funding  for  both  research  and  capital  contributions? 

Senator  Cook.  Well,  may  I  say,  Mr.  Chairman,  if  3^ou  are  talking 
about  $2  billion  a  3^ear,  it  takes  $300  million  to  build  one  refractorv 
that  will  produce  25,000  barrels  of  fuel  a  day.  That  $300  milhon  will 
be  expended  over  4  to  43^^  years,  with  $100  million  contributed  from 
the  private  sector  and  $200  million  from  the  fund.  I  think  3'ou  will 
agree  that  $200  million  is  a  very  small  percentage  to  be  projected  over 
4:}4,  3'ears  to  build  such  a  facility  and  would  not  be  an  unacceptable 
drain  on  the  trust. 

Senator  Ribicoff.  Let  me  ask  3^ou  again  from  3^our  own  personal 
knowledge  in  3'our  own  State  of  Kentuck^^,  do  3^ou  see  the  acceleration 
of  the  production  of  or  the  mining  of  coal,  or  do  3^ou  think  that  3"0U 
have  reached  3^our  maximum  capacity  there? 

NO  fuel  to  increase  production  of  coal 

Senator  Cook.  Mr.  Chairman,  we  are  now  in  a  problem,  We  can 
have  acceleration  production  of  coal  if  we  have  the  fuel  to  accelerate. 
We  have  a  number  of  facilities  in  our  State  that  do  not  even  have  the 
diesel  fuel  they  require  to  keep  in  operation. 

Senator  Ribicoff.  Now,  that  is  ridiculous. 

Senator  Cook.  The  production  is  there,  Mr.  Chairman,  if  that  is 
what  3^ou  are  asking. 

wSenator  Ribicoff.  In  other  words,  3^ou  find  3^ourself  in  the  anomalous 
position  of  having  3^our  fuel  supplies  cut  off  that  could  increase  3'our 
production  of  coal? 

Senator  Cook.  That  is  correct. 

Senator  Ribicoff.  We  will  be  holding  hearings  tomorrow  on  S.  2776, 
to  set  up  FEA — Mr.  Simon's  agenc3\  I  discussed  that  Math  him  on 
Sunday.  One  of  the  assistant  administrators  in  FEA  will  have  the 
sole  duty  to  break  the  bottlenecks  to  supply  the  resources,  whether 
it  is  fuel,  or  material,  or  whatever  is  needed,  to  keep  the  flow  of  other 
energ3^  sources  going.  We  have  all  these  ridiculous  bottlenecks  that- 
must  be  opened  up. 

Senator  Cook.  That  is  correct. 
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May  I  say,  Mr.  Chairman,  and  your  previous  witness  talked  about 
the  utilization  of  oil  shale  to  produce  oil  and  the  fact  that  we  have 
such  shale  in  abundance.  If  you  think  we  have  problems  mth  strip 
mining  in  eastern  Kentucky  and  West  Virginia  and  eastern  Tennessee 
right  now,  you  have  not  seen  anything  of  the  type  of  stripping  which 
will  be  necessar}"  to  utilize  oil  shale  to  produce  oil.  The  amount  of  oil 
shale  that  it  takes  to  produce  a  barrel  of  oil  is  much  greater  than  the 
amount  of  coal  it  takes  to  produce  a  barrel  of  oil.  You  are  literally 
going  to  have  to  just  chew  and  chew  and  chew  the  terrain  to  produce 
oil  from  oil  shale. 

Senator  Ribicoff.  I  like  your  trust  fund  concept  of  financing  both 
the  research  and  the  development  of  new  facilities.  Again  my 
appreciation. 

Senator  Perc}? 

Senator  Percy.  I  would  rather  waive  and  come  back  as  soon  as 
I  finish  Senator  Cook's  testimouA'. 

Senator  Ribicoff.  Senator  Chiles? 

OFFSHORE  EXPLORATION 

Senator  Chiles.  I  am  also  pleased  with  j^our  concept  of  trust  funds. 
I  have  introduced  some  legislation  in  that  regard  myself.  I  think 
now — perhaps  at  one  time  when  we  were  seeking  this  exploration, 
we  were  looking  for  dollars  as  well  as  oil.  But  now,  I  think  that  cer- 
tainl}^  our  concentration  should  be  in  the  offshore  exploration  and 
tr^dng  to  find  out  what  we  have  in  the  way  of  energy  there.  It  seems 
kind  of  ridiculous  to  me  that  now  that  we  are  stepping  up  sales  on  the 
offshore  tracts  and  we  know  that  there  are  going  to  be  considerable 
dollars  generated.  This  money  is  just  going  into  the  general  treasury. 
It  is  kind  of  registered  as  unaccountable  funds.  Congress  really  does 
not  see  what  happens  to  it  the  same  way  that  we  do  with  budgeted 
funds. 

I  think  also,  we  find  that  as  it  is  going  this  way,  certain  decisions 
are  not  weighed  the  way  they  properly  should  be  weighed  between 
drilling  in  a  particular  place  at  particular  times  in  consideration  of 
the  kind  of  knowledge  that  we  have  in  regard  to  what  that  will  do  to 
the  environment.  When  you  have  those  free  dollars  sitting  there  and 
0MB  ultimately  making  the  decision  in  a  dispute  between  Interior 
or  the  Department  of  Defense  or  Interior  and  EPA,  it  seems  to  me, 
you  have  loaded  the  deck.  You  have  put  a  joker  in  it  when  you  are 
going  to  say  0MB  will  get  billions  of  dollar  free  money  out  of  that 
sale.  If  this  mone}^  went  into  a  trust  fund,  you  are  doing  two  things: 
You  are  providing  the  funds  as  you  set  forth  your  development,  for 
research,  for  trying  to  get  better  extraction  and  eveiything  else  that 
the  money  could  be  used  for;  at  the  same  time,  you  are  allowing  the 
system  to  work  more  properl}^  in  its  checks  and  balances  as  to  the 
weighing  off  of  the  need  for  energy  as  opposed  to  whether  you  have 
done  the  proper  research  and  have  the  proper  information.  So  I 
think  that  is  another  major  factor. 

Senator  Cook.  May  I  sa}^  to  3^ou,  Senator,  I  have  sent  both  of  these 
bills  downtown  and  they  object  ver}^  strenuously  to  the  trust  fund 
aspect.  I  could  not  disagree  with  them  more.  I  could  not  disagree 
with  either  the  White  House  or  the  0MB  more.  These  are  resources 
that  belong  to  this  Nation  and  therefore,  they  belong  to  its  people. 
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We  now  find  ourselves  in  a  situation  where  we  have  to  move  ahead 
with  decision,  with  an  absohite  commitment,  and  that  commitment 
can  be  made  if  the  finances  are  there  and  the  finances  can  be  main- 
tained. And  for  0MB  to  take  this  position  is  shortsighted.  It  does 
not,  apparently,  realize  the  significance  of  the  problem,  nor  does  it 
reallv  want  to  solve  it. 

BIRTHRIGHT    OF    U.S.    CITIZENS 

Senator  Chiles.  Well,  it  seems  to  me,  we  would  be  selling  off  sort 
of  our  birthright  at  the  same  time  that  we  are  not  really  solving  the 
problem,  and  then  the  offshore  oil  is  going  to  be  gone  and  what  have 
we  done  toward  developing  atomic  or  solar  energy?  We  have  sold  sort 
of  the  luxury  that  we  have  of  having  a  birthright  there  in  regard  to 
the  fossil  fuels. 

Senator  Cook  May  I  say.  Senator  Chiles,  that  this  research  and 
development  and  demonstration  agency  or  research  and  develop- 
ment agency  must  also  develop  improved  offshore  recovery  techniques 
as  a  very,  verj?^  important  facet  of  their  research.  Are  we  at  the  end  of 
the  fossil  fuel  age  in  relation  to  its  abilit}^  to  produce  and  not  give  us 
a  crisis?  We  have  to  look  to  those  sources  and  sa}^  that  we  realize  that 
the  end  is  down  the  road  and  we  are  going  to  be  prepared  for  this 
eventuality  rather  than  to  panic  when  it  does  occur. 

COMPENSATION    FOR    THE    OFFSHORE    STATE 

Senator  Chiles.  Another  thing  that  I  included  in  my  bill  perhaps 
is  conventional,  but  at  the  same  time,  I  think  it  should  be  considered 
and  that  would  be  that  some  portion  of  those  assets,  where  there  is 
offshore  drilling,  should  be  returned  to  a  trust  fund  to  the  States  off 
whose  shores  you  are  drilling,  because  they  have  problems  also  in 
regard  to  what  happens  if  there  is  a  spill.  What  they  do  to  the  change 
in  their  environment  that  is  occasioned  by  this?  I  do  not  know  what 
that  portion  should  be,  but  I  have  a  feeling  we  now  want  to  drill 
across  the  Atlantic  coast,  that  this  would  certainly  make  it  a  little 
more  palatable  to  some  of  those  States  with  some  of  the  risks  they 
know  that  they  are  running,  the  same  way  it  would  be  to  the  gulf 
area  if  there  would  be  some  return,  again  to  a  trust  fund — I  do  not 
think  it  should  go  to  the  States  as  free  money. 

Senator  Cook.  Senator,  you  and  I  have  discussed  this.  As  j^ou  know, 
I  agree  wholeheartedly  with  you.  I  think  a  percentage  of  this  trust 
should  be  directed  to  specific  environmental  research  purposes  in  the 
respective  States  that  are  affected  b}^  drilling;  whether  they  be  peri- 
phery States  or  whether  they  be  other  States  of  the  Union  that  are 
not  so  located. 

Senator  Chiles.  I  would  agree  with  that. 

Senator  Ribicoff.  Senator  Nunn? 

Senator  Nunn.  A  couple  of  questions. 

I,  too,  enjoyed  your  testimony.  Senator  Cook,  and  I  thought 
that  you  brought  up  some  excellent  points. 

JMORE  ON  THE  CONCEPT  OF  A  TRUST  FUND 

On  the  trust  fund  idea,  I  understand  you  would  have  this  triist 
fund  set  up  so  the  Administrator  could  spend  as  he  saw  fit  during 
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each  fiscal  xear  and  it  would  not  be  mandatory  as  to  how  much  is 
expended  in  1  year.  Is  that  right? 

Senator  Cook.  Senator,  if  you  wanted  to  submit  a  program  to  a 
particular  committee  in  the  House  and  Senate  relative  to  research 
and  development  to  include  a  dollar  figure,  I  would  have  no  objection 
at  all.  I  think  that  can  be  easily  worked  out.  But  I  think  there  has 
to  be  a  degree  of  freedom  in  the  program  to  permit  long  range  plan- 
ning. We  must  realize  that  one  of  those  years  during  that  10-year 
period,  you  might  be  spending  $4  or  $5  billion.  We  have  to  be  pre- 
pared to  really  hit  that  checkbook  on  that  year  and  you  may  go  well 
above  the  $2"^binion  figure.  The  only  way  that  you  can  protect  the 
stability  of  that  is  to  provide  that  degree  of  freedom. 

Senator  Nunn.  I  think  you  agree  with  the  basic  thrust  of  the  testi- 
mony yesterday  that  the  first  year  funding  need  not  be  as  high  as  in 
a  later  year. 

Senator  Cook.  But  I  noticed  in  testimony  yesterday  that  it  would 
be  well  in  excess  of  $1  billion  the  first  yesLi\ 

WHERE  does  the  MONEY  COME  FROM? 

Senator  Nunn.  One  other  question  on  the  trust  fund.  I  think  it  is 
apparent  that  we  are  going  to  have  a  commitment  to  the  overall 
R.  &  D.  effort  perhaps  more  than  we  have  ever  spent  on  any  project. 
But  when  j^ou  have  had  $2  billion  a  year  coming  into  the  general 
fund  and  then  you  suddenly  take  that  money  and  put  it  in  R.  &  D., 
you  either  have  to  cut  $2  billion  out  of  expenditures  or  raise  $2  billion 
in  taxes  or  put  $2  billion  more  into  the  economy  at  the  risk  of  an 
inflationary  trend.  Therefore,  we  are  going  to  have  to  bite  the  bullet. 
That  $2  bilhon  is  not  going  to  pop  out  of  the  earth.  That  is 
my  point 

Senator  Cook.  wSenator,  may  I  say  in  all  fairness,  the  bullet  has  been 
bitten.  The  Jackson  bill  provides  for  $2  billion  a  A'ear  to  be  appropri- 
ated by  Congress.  The  President  of  the  United  States  had  called  for 
$2  billion  a  j^ear.  Wlien  he  called  for  $2  billion  a  year,  he  did  not  ask 
for  increased  taxes  to  do  it.  All  we  are  doing  is  utilizing  the  funds  of 
the  users  to  develop  a  program  that  is  far  behind  schedule  and  we 
want  to  sanctify  that  program  and  see  that  it  has  the  capability  for 
doing  it  by  impressing  a  trust  on  those  funds  rather  than  just  saying 
they  should  be  out  of  general  fund  revenue  every  3^ear. 

Senator  Nunn.  I  agree  mth  you  the  approach  being  taken  by  the 
administration  and  everyone  else  has  the  same  drawback,  but  that 
still  gets  to  the  same  question.  The  bullet  has  not  been  bitten  by  any- 
body yet.  Whether  we  get  the  money  from  a  trust  fund  or  by  going  into 
the  general  fund,  we  have  to  do  it  by  three  ways  as  I  see  it:  We  have 
to  increase  taxes  $2  billion,  cut  expenditures  $2  billion,  or  we  have  to 
say  to  the  people  of  America,  we  are  going  to  add  to  your  inflationary 
pains  along  with  your  energy  pains. 

Senator  Cook.  Senator,  that  really  does  not  follow,  because  as  I 
stated  in  my  statement,  from  1970  to  1974,  we  spent  $2,753  billion 
on  research  and  development.  So  therefore,  in  a  4-year  period,  we 
spent  almost  $3  billion.  Therefore,  you  are  not  really  talking  about 
new  money,  you  are  talking  about  increasing  the  amount  of  money 
that  you  have  already  appropriated  for  research  and  development. 
So  at  least,  you  do  have  a  histor}^  of  a  setoff  against  that. 
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Senator  Nunn.  About  $1.2  billion  would  be  your  net  increase. 

Senator  Cook.  That  is  right. 

Senator  Nunn.  I  am  not  asking  you  to  solve  this  problem,  because 
I  think  it  addresses  itself  to  everyone.  But  I  do  think  while  we  are 
talking  about  this  and  wliile  we  are  tr5dng  to  be  candid  and  honest 
and  tell  the  American  people  what  we  are  going  to  do,  we  are  going  to 
have  to  face  the  fact  that  we  are  going  to  have  to  spend  more  money 
one  way  or  the  other,  from  general  funds  or  trust  fund,  and  we  are 
:going  to  have  to  get  it  from  the  same  place  we  have  been  getting  it 
from — the  American  people  or  their  assets. 

I  think  while  we  are  addressing  the  problem,  we  also  ought  to  go 
ahead  and  be  candid  that  at  some  point,  we  are  going  to  have  to  in- 
crease taxes  or  cut  out  important  programs,  thus  causing  pain  and 
suffering  to  those  who  are  the  recipients.  I  want  to  make  that  point. 

Senator  Cook.  This  is  what  one  calls  reorienting  priorities  in  the 
United  States.  One  of  the  priorities  that  is  absolutely  needed  in  the 
United  States  now  is  a  crash  program  of  research  and  development  in 
the  energy  field. 

Senator  Nunn.  I  just  hope  that  for  a  change,  while  we  are  reorient- 
ing our  priorities,  we  go  ahead  and  face  facts  now  instead  of  unloading 
more  inflation  on  the  American  people,  which  is  what  we  do  every 
year. 

Senator  Cook.  I  cannot  argue  that  point. 

new  jobs  in  energy  development  will  boost  the  economy 

Senator  Ribicoff.  I  would  like  to  add  a  footnote  to  this  colloquy. 
There  is  no  ciuestion  the  energy  crunch  will  lead  to  a  dislocation  of  our 
entire  economy  with  increased  employment.  What  you  must  take  into 
account  is  when  you  go  into  research  and  development  and  also  the 
production  of  additional  alternate  sources  of  energy,  j^ou  will  be 
increasing  the  national  wealth  and  jobs.  I  do  not  know  of  any  other 
program  that  this  country  could  undertake  to  give  our  economy  a  great 
boost.  We  are  talking  about  s^mthetic  fuels  of  any  kind  which  would 
probably  take  an  expenditure  of  about  $50  billion,  what  we  spent  for 
space  to  put  a  man  on  the  Moon.  What  we  will  get  for  that  in  the  long 
run  will  help  our  econom^^  so  substantially  that  the  Nation  in  every 
facet  of  its  life  will  be  the  gainer. 

I  am  deeply  impressed  with  your  concept  of  the  trust  fund,  which  is 
missing  from  the  administration  proposal.  I  would  appreciate  if  you 
would  make  jour  staff  available  to  work  with  my  staff,  the  staff  of  this 
committee,  to  see  if  it  were  possible  to  marry  those  concepts. 

Senator  Cook.  Absolutely. 

Mr.  Chairman,  may  I  say  that  your  remarks  relative  to  increasing 
the  productivity  of  the  United  States  are  so  true.  A  major  corporation 
on  the  New  York  Stock  Exchange  announced  that  it  was  acquiriiig  a 
lease  on  500  acres  in  the  county  next  to  the  county  in  which  I  live. 
I  discussed  this  with  them  and  stated  that  I  hoped  it  really  didn't  give 
any  indication  to  the  people  in  that  count}^  that  they  are  going  to  start 
building  a  factory  tomorrow.  I  was  concerned  because  the  gas  com- 
pany down  there  could  not  connect  them,  could  not  give  theni  an}'- 
service.  The  point  I  am  trying  to  make  is  that  the  productivity  of 
that  factory  would  be  a  more  obvious  and  reliable  truism  if,  in  fact, 
we  had  the  availability  to  supply  that  plant  with  the  fuel  it  needed. 
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It  seems  to  me,  Senator  Nimn,  that  as  "vve  produce  more  energy,  we  are 
are  going  to  produce  more  industry  and  many,  many  more  dollar  bills 
for  this  Nation. 

Senator  Ribicoff.  Senator  Percy? 

Senator  Nunn.  I  would  like  to  have  one  other  question  at  some 
point. 

Senator  Percy.  Please  go  ahead. 

DEMONSTRATION   PROJECT 

Senator  Nunn.  I  think  the  demonstration  project  is  awfulh' 
important.  I  hear  more  and  more  people  say  not  just  on  energy  but 
in  other  fields,  we  do  continuous  R.  &  D.  but  we  never  put  it  into 
practice.  You  are  saying  m  effect  that  we  ought  to  make  sure  that 
whatever  technology  we  develop  with  this  huge  expenditure,  we  also 
have  a  commitment  to  put  it  into  effect  at  the  same  time — not  just 
with  demonstration  project,  as  I  understand  it,  but  with  actually 
producing  plants. 

Senator  Cook.  I  mean  producing  plants  on  a  demonstration  basis. 
Senator.  For  instance,  I  see  the  kmd  of  refractory  I  talked  to  you 
about  that  would  produce  25,000  barrels  a  day.  For  a  1-,  2-,  or  3-year 
period,  that  would  be  a  demonstration  plant  while  it  was  producing 
that  amount  of  fuel.  We  have  got  to  do  it  on  this  basis,  because  we 
have  to  make  sure  that  when  we  make  these  kinds  of  investments,  we 
can  sell  this  to  the  producing  segment  of  our  economy  and  we  know 
they  are  going  to  work. 

Senator  Nunn.  Fine.  I  think  that  is  an  excellent  point.  Senator 
Cook.  I  appreciate  your  testimony. 

Senator  Percy.  Senator  Cook,  I  would  like  very  much  to  insert 
your  testimony  into  the  Congressional  Record  so  that  it  could  be  read 
b}'  all  of  our  colleagues  tomorrow.  We  will  be  considering  S.  1283  on 
the  floor  very  shortly. 

Senator  Ribicoff.  As  1  understand  it,  it  is  the  second  item  of 
business  on  the  calendar  today.  I  would  gather  that  we  will  get  to  it 
today. 

Senator  Percy.  I  imagine  we  will  not  finish  it,  but  if  you  will  not 
■object,  I  would  like  to  put  j^our  statement  in  the  Congressional 
Record. 

Senator  Cook.  May  I  say  it  is  my  intention  to  submit  an  amend- 
ment and  to  debate  on  the  floor  this  amendment  that  takes  out  of  my 
bill  the  establishment  of  the  trust  fund  and 

Senator  Ribicoff.  I  think  in  all  fairness  to  Senator  Jackson,  my 
understanding  is  that  when  he  put  in  his  bill,  there  was  no  ERDA  in 
;the  works. 

Senator  Cook.  That  is  correct. 

ERDA  DEFICIENCIES 

Senator  Ribicoff.  Senator  Jackson  realizes  that  there  must  be  a 
mechanism  to  trigger  what  he  seeks  to  achieve.  He  recognizes  that 
ERDA  is  the  overall  mechanism.  He  is  a  cosponsor  of  ERDA  with 
reservations.  He  believes  that  ERDA  has  basic  deficiencies  which  he 
would  like  to  correct  or  try  tc  modify.  I  would  imagine  many  of  the 
thoughts  he  has  in  mind  are  similar  to  yours.  So  in  all  fairness  to 
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Senatcr  Jackson,  at  one  time  he  contemplated  marrying  ERDA  and 
his  proposal,  but  he  has  agreed  not  to  do  so. 

Senator  Cook.  I  agree  and  1  have  talked  to  Senator  Jackson  on 
many  occasions  on  it. 

Senator  Ribicoff.  His  bill  would  go  on  its  own  and  ERDA  would 
be  the  mechanism  once  it  is  established  to  put  into  effect  the  Jackson 
proposal. 

Senator  Percy.  In  all  fairness  to  Senator  Jackson,  I  was  not  in  the 
room  yesterday  when  he  made  an  opening  statement,  but  would  j^ou 
not  interpret  that  opening  statement  as  opposing  ERDA? 

Senator  Ribicoff.  No,  I  did  not.  I  think  his  opening  statement 
indicated  that  while  he  believed  in  the  general  thrust  of  ERDA, 
there  were  factors  in  ERDA  that  he  thought  had  to  be  thoroughly 
examined.  I  think  that  statement  has  been  made  by  others. 

As  far  as  I  am  concerned,  I  believe  we  should  move  as  fast  as 
possible  on  ERDA,  but  I  would  gather  that  there  will  be  other  people 
with  other  ideas.  I  think  Senator  Javits  indicated  that  he  wanted  to 
make  sure  that  what  we  were  achieving  could  do  the  job  on  a  long- 
range  basis  and  it  was  not  just  being  set  up  for  the  present  emergency. 
Otherwise,  it  would  be  a  disservice  to  the  whole  concept. 

I  believe  the  thrust  of  Senator  Cook's  testimon}^  is  the  fact  that 
we  should  be  thinking  of  a  permanent  organization  that  can  do  the 
job. 

Senator  Cook.  That  is  right. 

Senator  Ribicoff.  That  is  why  Senator  Cook,  before  you  came  into 
the  room.  Senator  Percy,  emphasized  the  problem  of  the  trust  fund 
to  be  sure  that  the  funds  would  be  in  there  to  carry  out  what  we  are 
seeking  to  achieve. 

Senator  Percy.  I  feel  Senator  Cook,  as  a  cosponsor  of  S.  1283,  is 
now  carrying  out  the  ERDA  concept  we  talked  about  yesterday.  I 
think  when  you  do  take  into  account  new  factors,  it  would  be  a  great 
mistake  for  Congress  to  act  hastily,  just  because  it  is  an  energA'  bill 
and  Senator  Jackson  is  behind  it.  I  think  we  ought  to  think  very 
carefully  that  now  there  are  new  factors,  new  legislation.  We  have  new 
things  to  take  account  of,  and  I  for  one  intend  very  vigorously  to 
tr}^  to  point  this  out  and  not  let  S.  1283  just  rush  through  tomorrow. 
I  think  your  testimony  on  it  pointing  out  one  obvious  deficiency 
that  you  felt  should  be  met  is  very  important.  So  I  will  put  your 
comments  in  the  Congressional  Record  today  if  you  will  not  object. 

Senator  Cook.  Thank  you  very  much,  Senator. 

continuous  funding 

Senator  Percy.  I  also  would  like  to  comment  on  the  necessity  in 
this  field  for  the  steadiness  of  funding.  I  think  you  are  absolutely 
right.  Having  been  on  the  Space  Committee  my  first  2  years  in  the 
Senate,  I  really  felt  the  erratic  nature  of  oiu-  appropriations  process 
for  space,  gyrating  from  the  highest,  $6  billion,  down  to  a  low  of  about 
$3  billion,  in  which  people  were  laid  ofl^,  then  hired  back.  It  was  a  lot 
better  to  try,  as  we  did  for  several  years,  to  give  them  less  funds  but 
steady  funds.  Because  having  run  researcli  programs,  I  know  the 
terrible  difficidties.  These  are  long-term  problems,  and  the  tragedy  we 
have  in  wasting  funds  and  not  being  able  to  count  on  them  is  the 
reason  I  would  like  to  inquire  as  to  how  much  we  can  count  on  the  funds 
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under  the  trust  fund  concept.  The  reserves  for  the  OCS  leases  now  go 
to  the  Land  and  Water  Conservation  Fund,  up  to  $300  million  per 
A'ear.  Does  j^our  bill  take  into  account  diverting  funds  from  the  Land 
and  Water  Conservation  Fund,  or  do  you 

Senator  Cook.  Not  at  all.  Senator.  Three  hundred  million  dollars 
out  of  this  fund  is  not  going  to  hurt  that  fund  at  all  nor  would  it  hurt 
in  reaching  the  figure  of  $2  billion.  It  is  estimated  that  with  the 
acceleration  of  sales,  that  we  will  sell  in  the  next  4  to  5  years  and 
longer  upwards  of  $5  billion  a  year  in  leases.  So  therefore,  I  do  not 
think  that  we  will  tamper  with  the  $300  million.  I  would  only  suggest 
to  you  that  you  could  put  the  $2  billion  in  this  fund  and  you  could 
still  have  funds  for  general  fund  revenue. 

Senator  Percy.  Would  you  foresee  from  the  revenue  that  you  have 
provided  from  various  soiu'ces  at  any  time  an}-  possibility  that  there 
could  be  less  than  $2  billion  in  the  fund  after  they  are  supplied?  If  so, 
M'here  would  they  come  from? 

Senator  Cook.  Senator  Percy,  based  on  our  research  just  of  the 
sales  in  the  past,  which  have  not  been  on  an  accelerated  basis,  and 
Lord  only  knows  that  we  have  areas  that  we  have  not  even  considered 
putting  out  or  made  available  for  bids  on  a  bonus  basis,  that  we  are 
really  just  scratching  the  surface  in  OCS.  As  a  matter  of  fact,  probably 
in  many  areas  of  federally  o^vned  lands  throughout  the  United  States, 
we  are  just  scratching  the  surface. 

AUTHORITY  TO  EXPEND  FUNDS 

Senator  Percy.  I  would  like  you  to  answer  for  the  record,  because 
I  think  many  of  our  colleagues  would  be  interested  in  your  response. 
In  the  testimony,  you  indicate  that  ERDA  would  have  total  authority 
to  expend  funds  from  the  trust  fund.  There  will  be  some  who  will  say 
that  this  is  the  authority  of  Congress  and  should  not  be  taken  away. 
How  would  you  reply  to  those  critics? 

Senator  Cook.  Senator,  I  have  no  objection  if  the  proposal  for  re- 
search and  development  by  the  Administrator  be  submitted  to  the 
respective  committees  of  the  Congress  that  this  committee  may  feel 
would  be  the  proper  ones.  I  just  felt  that  in  this  situation  that  we  are 
in,  we  must  give  a  rather  remarkable  Administrator  the  ability  to 
move  ahead  and  not  be  hampered,  but  if  we  establish  that  trust,  then 
I  must  say  that  the  reporting  wovdd  be  a  much  more  palatable  thing. 
We  would  be  buying  this  research  and  development,  or  we  probably 
would  be  saying  that  he  might  accelerate  one  field  or  another.  I  doubt 
very  seriously  whether  we  would  hold  such  an  administration  back. 

SUPPOSE  WE  SHOULD  HAVE  EXCESSIVE  FUNDS 

Senator  Percy.  We  have  covered  whether  there  would  not  be 
enough  funds.  What  will  we  do,  and  I  have  not  read  the  legislation  in 
detail,  what  'wdll  we  do  if  we  have  excessive  funds?  Instead  of  $2  billion, 
we  could  run  $5,  $6,  $7  billion.  Does  the  bill  provide  for  the  use  of 
those  excess  funds  or  turning  them  over  to  general  receipts? 

Senator  Cook.  You  mean  in  the  trust? 

Senator  Percy.  Yes,  in  the  trust. 

Senator  Cook.  Actually,  if  there  is  an  excess  in  funds,  Senator, 
under  the  bill  we  have  introduced,  they  are  invested  in  Government 
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obligations.  That  agency  can  reall}^  increase  its  revenues  relative  tc^ 
research  and  development  and  obviously,  at  any  time,  the  Congress 
could  see  whether  there  are  sufficient  funds.  If  the  fund  grows  too 
large,  obviously,  you  could  reduce  it  in  the  same  manner  as  you  did 
with  the  highway  trust. 

Senator  Percy.  That  is  wIia^,  for  those  of  us  who  reall}^  feel  the  des- 
perate need  for  mass  transit,  we  see  mass  transit  starving  when  we 
could  have  done  something  years  ago  about  it  at  much  less  cost  than 
now. 

Senator  Cook.  Senator,  if  you  do  not  have  the  energy,  mass  transit 
is  going  to  starve  a  lot  more. 

Senator  Percy.  But  we  see  unspent  funds  in  the  highway  trust 
fund.  Would  it  not  be  wise  to  make  provision  for  the  diversion  of  excess 
moneys  in  the  trust  fund? 

Senator  Cook.  I  have  to  say  to  you  that  we  are  going  to  start  off  on 
an  awfully  shaky  basis  if  we  feel  that  $2  billion  a  year  ought  to  be- 
spent  on  research  and  development  and  demonstration  programs  and 
pro\dde  a  mechanism  by  which  we  can  already  start  taking  its  funds 
away  from  it. 

Senator  Percy.  Suppose  you  do  accumulate  $5  billion  year  in  and 
year  out  for  10  A^ears.  What  are  you  going  to  do  with  that? 

Senator  Cook.  Even  if  you  take  in  $5  billion,  you  are  only  going  to,, 
under  this  bill,  utilize  $2  billion  of  it  on  an  annual  basis. 

Senator  Percy.  In  other  words,  the  bill  does  clearly  pro\dde  that 
you  only  take  $2  billion  out  of  it  and  all  the  rest  goes  into  the  general' 
fund? 

Senator  Cook.  That  is  correct. 

Senator  Percy.  That  is  what  I  wanted  to  clarify. 

Senator  Ribicoff.  Thank  you  very  much. 

Senator  Cook.  Thank  you,  Mr.  Chairman. 

Senator  Percy.  I  had  not  finished,  Mr.  Chairman. 

Senator  Ribicoff.  Senator  Cook,  would  you  return,  please? 

Senator  Percy.  Because  of  your  background,  I  would  like  your 
comments  on  two  other  areas,  increasing  supph^  and  reducing  demand. 
What  can  you  tell  us  about  the  potential  for  going  deeper  for  coal, 
taking  into  account  safety,  and  what  is  your  observation  and  policy  on 
strip  mining?  These  are  the  questions  constantly  being  put  to  us  now. 
How  far  can  we  go  to  increase  the  supply  of  coal? 

energy  supply 

Senator  Cook.  Senator  Percy,  first  of  all,  in  relation  to  the  supply, 
I  would  like  to  have  an  opportunity  just  for  my  own  State  to  produce 
what  figures  I  can  for  3^ou  relative  to  the  availability  of  coal  and  the^ 
untapped  resources  of  coal. 

strip  mining 

Relative  to  strip  mining,  it  has  always  been  my  position  that  there 
have  got  to  be  very,  very  strict  regulations  in  regard  to  stripping- 
coal.  I  must  say  in  all  fairness,  we  have  had  some  very,  very  poor  op- 
erations in  mjT-  State.  We  talked  about  slopes  and  we  talked  about 
other  problems  in  the  development  of  strip  mining  bills  that  we  have 
had  before  us.  Yet  I  can  take  you  to  western  Kentucky  where  the- 


123 

slope  is  less   than   5   percent.    Yet  by  reason   of  very,   verj''  bad, 
practices  in  the  past,  the  landscape  is  just  horrible. 

I  might  say  to  you  in  all  fairness,  Senator  Percy,  part  of  the  research 
and  development  that  could  be  done  witliin  this  agenc}^  would  be 
the  development  of  capping  coal  underground  and  burning  that  coal 
underground  at  a  regulated  rate  so  you  can  take  the  gas  directly  out 
of  the  ground.  That  certainly  has  been  discussed.  You  certainly 
would  not  have  to  destroy  hillsides  and  valleys  in  m}^  part  of  the 
State.  You  would  feed  that  gas  directly  into  a  central  system.  If  it 
needs  to  be  methanized  so  it  can  reach  a  burnable  and  a  salable  Btu, 
that  step  would  have  to  be  taken.  However,  there  is  a  great  deal  of 
study  that  has  already  been  done  relative  to  gasification  in  place. 

GASOLINE    RATIONING 

wSenator  Percy.  Finally,  on  the  demand  side,  what  is  your  own 
feeling  as  to  whether  we  are  going  to  have  to  have  gasoline  rationing, 
or  whether  the  unity  of  purpose  that  you  eloquently  described  is 
going  to  be  such  that  the  people  of  this  country  will  respond  to  a 
national  need  and  Mali  cut  down  demands  sufficiently  so  that  we  ^\dll 
not  have  to  go  to  a  system  that  we  all  know  has  so  many  flaws  in  it, 
arbitrar}^  rationing? 

Senator  Cook.  Senator,  I  wrote  a  letter  to  Governor  Love  ^^esterday 
relative  to  a  discussion  I  had  with  a  good  friend  of  Senator  Lawton 
Chiles  from  Florida.  I  proposed  an  idea  to  him  and  I  said  that  it 
was  not  original  with  me,  but  that  I  thought  it  had  a  great  deal  of 
merit.  I  suggested  that  we  take  a  6-day  week  and  issue  decals  or 
whatever  to  the  people  to  put  on  the  automobile  windshield  to  des- 
ignate that  car  as  a  Monday,  Tuesday,  Wednesda}^,  Thursda}^, 
Friday,  or  Saturday  car.  Whatever  particular  decal  is  on  that  car, 
that  car  cannot  be  on  the  road  that  day.  That  means  that  one-sixth 
of  all  the  automobiles  will  not  be  utilized  in  a  given  day.  Every 
automobile  in  the  United  States  will  not  be  used  on  1  da}^  during 
those  6  days.  If  there  are  107  million  vehicles,  j'^ou  will  have  some- 
where in  the  vicinity  of  15  million  vehicles  off  the  road  on  1  given 
day  and  that  the  Nation  will  save  I2V2  billion  gallons  of  gasoline  a  year. 

Senator  Percy.  And  presumably,  the  system  has  flexibility.  If 
3^ou  had  to,  you  could  cut  it  to  5  days  a  week. 

Senator  Cook.  If  you  had  to,  3"ou  could.  But  I  might  say  to  you. 
Senator,  I  have  very  serious  misgivings  about  rationing.  I  wish,  we 
would  try  a  program  before  we  ration. 

I  would  onh^  say  to  you,  that  when  you  have  a  great  big  AION  en 
your  windshield  and  you  drive  on  Monday,  it  is  going  to  be  easy  for  a 
policeman  to  find  you. 

Senator  Percy.  I  might  sa}^  I  find  that  veiy  interesting.  I  thank 
you. 

Senator  Ribicoff.  Senator  Percy,  m}^  apologies. 

Senator  Percy.  Not  at  all,  Mr.  Chairman. 

TESTIMONY  OP  S.  DAVID  FREEMAN— Eesiimed 

wSenator  Ribicoff.  Mr.  Freeman,  to  try  to  cover  our  witnesses,  may 
I  hiive  the  privilege  of  submitting  to  you  a  written  series  of  questions 
for  your  response  within  a  week  or  so? 
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Mr.  Freeman.  Surely,  Mr.  Chairman. 

[The  following  material  was  subsequently  received  for  the  record:] 

Question  No.  1.  You  propose  that  anyone  now  in  a  position  of  responsibility 
for  energy  research  and  development  be  foreclosed  from  assuming  the  position 
of  Administrator  of  ERDA.  Do  you  think  we  should  write  such  a  requirement 
into  the  statute,  or  leave  the  decision  to  the  committee  which  will  consider  the 
President's  nomination  for  the  past? 

Answer.  I  think  it  could  best  be  expressed  in  the  legislative  history  of  the  bill, 
possibly  in  committee  reports  as  guidance  to  the  President  that  the  new  Agency 
should  be  new  in  fact  as  well  as  in  name. 

Question  No.  2.  I  am  not  sure  of  your  position  on  transfer  of  the  military  appli- 
cations program  from  AEC  to  ERDA.  Do  you  advocate  transferring  it  now,  and 
then  allowing  the  Administrator  to  make  a  later  recommendation  on  its  final 
location? 

Answer.  I  don't  believe  enough  preparatory  w^ork  has  been  done  to  effect  an 
immediate  transfer  without  risking  damage  to  the  program  and  loss  of  efficiency 
and  morale.  Yet  there  is  a  great  concern  about  diverting  ERDA's  attention  and 
focus  by  leaving  it  there.  I  therefore  recommend  a  requirement  that  the  Adminis- 
tration make  a  recommendation  that  could  be  implemented  based  on  his  first 
years  experience. 

Question  No.  3.  In  your  statement  j^ou  express  concern  that  an  ERDA  "divorced 
from  energy  policy-making  and  real  operational  problems,  could  wither  and  get 
off  the  track  over  the  years."  You  suggest  a  Department  of  Energy.  Perhaps  that 
will  be  the  eventual  solution,  but  for  now,  how  can  we  tie  ERDA  securely  to  the 
policy  formulation  and  implementation  process? 

Answer.  I  believe  that  a  Council  on  Energy  Policy  along  the  lines  of  S.  70  should 
be  established  that  could  perform  the  job  of  tying  ERDA,  and  other  agencies 
securely  to  policy  formation.  Such  an  umbrella  group,  not  bogged  down  in  the 
day  to  day  operating  problems  of  the  new  Emergency  Agency  and  the  regulatory 
agencies  could  serve  that  essential  function.  Based  on  experience  in  the  next  year 
they  might  recommend  consolidating  ERDA  with  other  executive  agencies  into  a 
Department  but  perhaps  not.  But  there  would  be  a  tie-in. 

Quest  ion  No.  4.  Your  statement  says  we  must  recognize  that  we  are  just  begin- 
ning the  reorganization  needed  in  the  energy  area.  What  other  reorganization 
measures  should  Congress  consider? 

What  is  your  view  of  the  Administration's  proposal  for  a  Department  of  Energy 
and  Natural  Resources? 

Answer.  Basically  there  are  three  additional  areas.  One  is  the  creation  of  a 
policy-making  Council  at  the  top  of  the  pj^amid  of  agencies  to  pull  together  a 
national  energy  policy  reflecting  inputs  from  all  agencies  of  government.  The 
other  is  the  possibility  of  consolidating  all  the  executive  energj^  agencies  into  a 
Department  of  Energy  and  third  is  a  basic  reorganization  of  the  regulating  agen- 
cies— the  FPC,  the  new  NEC,  SEC,  etc.,  to  reshape  them  to  meet  the  problems  of 
the  1970's  and  beyond.  While  I  favored  a  Department  of  Natural  Resources 
three  (3)  years  ago,  I  now  believe  that  the  energy  activities  of  government  are 
large  enough  and  important  enough  to  justify  a  Department  and  that  Interior 
should  be  reshaped  to  become  a  Department  of  Natural  Resources.  However, 
experience  in  the  next  year  may  dictate  a  different  course. 

Question  No.  .5.  How  do  you  see  the  role  of  private  industry  in  these  research 
efforts  to  find  new  energy  sources? 

How  much  money  should  they  invest  in  research? 

Answer.  There  is  a  large,  very  large  role  for  private  industry.  Their  role  should 
increase  as  a  techology  comes  closer  to  commercial  reality.  Private  companies 
will  be  building  the  shale  and  synthetic  coal  plants  and  they  need  to  be  heavily 
involved  in  the  last  steps  of  development.  That's  why  I  suggest  that  the  govern- 
ment contract  for  shale  oil  and  synthetic  oil  and  gas  rather  than  financing  all  the 
demonstration  plants  with  federal  funds.  With  a  guaranteed  market  in  which  they 
can  make  a  profit  there  is  reason  to  believe  that  industry  could  supply  over  the 
next  10  years  several  billion  of  the  20  billion  that  will  undoubtedly  be  needed. 
Furthermore  the  electric  and  natural  gas  utilities  should  invest  at  least  one  (1) 
percent  of  their  revenues  in  research  and  development,  and  this  would  mean 
several  hundred  million  per  year.  The  electric  power  industry  deserves  credit  for 
beginning  such  an  effort  but  it  needs  to  be  enlarged. 

Question  No.  6.  One  of  the  greatest  problems  facing  the  nation  is  the  potential 
conflict  between  the  need  for  energy  to  run  our  economy,  and  the  need  to  preserve 
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a  healthy  environment.  Can  we  produce  the  necessary  energy  without  seriously 
damaging  the  environment? 

How? 

Answer.  Yes  bj^  cutting  out  much  of  the  waste  in  consumption  over  the  next 
few  years  and  at  the  same  time  expanding  supply  by  learning  to  burn  coal  more 
cleanly,  mining  it  from  areas  where  the  land  can  and  is  reclaimed,  getting  more 
oil  from  existing  reservoirs,  drilling  where  its  safe  to  do  so,  resolving  the  problems 
of  nuclear  power  and  launching  strong  programs  to  harness  the  sun  and  develop 
other  cleaner  sources.  Any  production  of  energy  causes  some  damage  but  I  believe 
we  can  avoid  serious  damage.  For  the  long  term  there  may  well  be  limits  in  the 
consumption  of  energy  because  of  climatic  changes  and  for  that  reason  shifting 
to  a  less  energ5^  intensive  economy  may  well  be  desirable. 

Question  No.  7.  You  suggest  that  the  federal  government  could  promote  private 
investments  in  extracting'  oil  from  shale  b}'  agreeing  to  buy  the  oil. 

As  part  of  this  would  you  guarantee  the  investors  a  minimum  price  for  their 
oil? 

How  much  do  you  think  this  would  cost  the  federal  government? 

Should  we  include  specific  legislative  language  requiring  the  administrator  to 
engage  in  such  programs  and  provide  the  necessary  funding? 

Answer.  I  would  invito  competitive  bids  that  were  quite  detailed  as  to  perform- 
ance and  environmental  protection  plans  and  award  contracts  to  the  lowest 
bidders  that  had  environmental  protection  plans  acceptable  to  EPA.  The  con- 
tracts would  be  for  a  long  enough  term  to  pay  out  the  investment  in  the  plant. 
The  bids  may  come  in  higher  than  the  current  market  price  for  oil  but  the  cost  to 
the  government  should  be  far  less  than  if  it  financed  the  plant  itself.  In  fact  over 
the  20  year  life  of  the  plant  the  oil  might  even  save  the  government  money.  The 
bill's  language  I  believe  clearly  permits  such  arrangements,  and  the  legislative 
history  should  cause  the  Administrator  to  explore  this  option  on  technology  that 
is  near  to  commercial  feasibility.  The  funding  would  I  believe  come  in  separate 
legislation. 

Question  No.  8.  You  suggest  that  in  some  instances  ERDA  should  acquire 
technology  already  in  existence  in  the  i)rivate  sector  rather  than  developing  it 
itself.  Should  anything  be  added  to  the  legislation  to  assure  that  ERDA  will  have 
a  chance  to  learn  what  technology  private  industry  already  possesses  and  to 
obtain  use  of  such  knowledge  when  useful  to  ERDA's  overall  mission? 

Answer.  I  believe  the  best  way  to  handle  this  would  be  by  inviting  competitive 
bids  on  the  government  purchase  of  the  output  for  any  demonstration  project 
before  the  government  funds  it  themselves.  ERDA  should  have  authority  to  find 
out  M'hat  research  industry  is  undertaking  sulsject  to  keeping  trade  secrets 
confidential. 

Question  No.  9.  You  are  obviously  worried  that  nuclear  energy  will  dominate 
the  new  agency.  However,  Judging  from  the  newspaper  reports  of  Chairman  Raja's 
recommendations  to  the  President  and  her  testimony  yesterdaj',  it  appears  she 
has  proposed  a  balanced  program  of  research  and  development.  Does  this  lessen 
your  fears  in  this  area? 

Answer.  Actuality  the  new  budget  underscores  ni}^  fears.  The  proposed  budget  as 
I  read  it  is  dominated  by  nuclear  power  with  over  50  percent  of  the  total.  Only  2 
percent  of  the  funds  are  for  solar  energy,  about  one-fifth  of  what  the  solar  experts 
recommended.  The  program  for  more  efficient  energy  consum^ption  technology  is 
very  small  in  comparison  to  the  opportunities.  I  am  more  concerned  about  a 
balanced  program  than  ever. 

Question  No.  10.  President  Nixon  has  proposed  that  the  U.S.  become  energy 
sufficient  hy  19S0.  Do  j-ou  think  the  achievement  of  this  goal  is  feasible? 

What  would  be  the  dollar  cost  of  reaching  it? 

What  would  be  the  social  and  environmental  cost? 

Is  it  in  our  national  interest  to  do  it? 

Answer.  I  don't  think  it  is  feasible.  Nor  is  there  any  reason  to  cutoff  imports 
from  friendly  countries  like  Canada,  Venezuela,  Nigeria,  or  Indonesia  unless  we 
can  produce  the  energy  at  home  cheaper — and  we  can't  ))y  1980. 

The  only  way  to  achieve  self-sufficiency  })y  1980  would  be  to  scrap  the  air  quality 
laws  and  launch  a  furious  assault  on  the  earth  to  dig  and  drill  regardless  of  the 
damage  inflicted.  Even  so  we  may  not  be  able  to  switch  to  coal,  and  find  enough 
petroleum  fast  enough.  Conservation  of  energy  combined  with  increased  supply  is 
an  environmentally  acceptable  way  can  balance  our  energy  budget  by  1980  without 
importing  Arab  oil  in  quantities  that  could  not  be  rej^laced  in  an  emergenc}'.  We 
should  be  importing  as  a  matter  of  choice  and  with  backup  reserves  for  emergencies. 
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But  it  is  contrarj^  to  our  national  interest  to  make  self-sufl5ciency-energy  isolation — 
our  national  goal. 

Question  No.  11.  You  suggest  that  the  legislation  require  creation  in  ERDA  of  a 
special  office  to  review  the  many  intentional  and  unintentional  impacts  of  new 
technologies.  What  kinds  of  impacts  did  you  have  in  mind? 

How  can  we  be  sure  that  the  research  ERDA  luidertakes  will  lead  to  results 
with  the  most  favorable  impact  and  that  we  avoid  spending  money  on  research 
leading  to  undesirable  impacts? 

Answer.  I  am  speaking  of  the  impacts  which  are  commonly  bunched  under  the 
heading  of  technology  assessment.  Thej^  include  impact  on  the  environment,  on 
the  ability  of  individuals  to  make  choices,  on  our  lifestyle,  and  a  broad  range  of 
unforeseen  results,  most  of  which  would  probably  fall  under  the  broadest  definition 
of  the  word  environment.  The  Congress  has  recently  estabhshed  an  Office  of 
Technology  Assessment  that  could  oversee  this  work.  An  office  such  as  I  suggest 
in  ERDA  with  adequate  funds  (1  percent  of  the  budget)  could  help  shape  the 
R&D  for  the  benefit  of  mankind. 

Question  No.  12.  One  of  the  most  important  issues  in  the  bill  is  the  NEC's 
regulatory  impact  on  ERDA.  The  present  bill  permits  NEC  regulation  only  at 
the  demonstration  stage.  You  propose  that  NEC  be  given  an  advisory  role  with 
respect  to  earlier  phases  of  research  and  development.  But  would  it  be  imwise  to 
give  NEC  authority  to  regulate  test  reactors? 

Existing  and  future  uranium  enrichment  plants? 

Nuclear  fuel  reprocessing  facilities? 

Answer.  I  believe  it  would  be  unwise  not  to  provide  for  some  independent 
evaluation  of  the  safety  of  all  nuclear  facilities  that  would  be  subject  to  licensing 
if  owned  by  a  non-federal  entity.  The  public  health  and  safety  and  the  safety  of 
ERDA  employees  really  requires  such  an  independent  evaluation.  The  problems 
that  have  arisen  at  AJEC  facilities  in  the  past  supports  the  need  for  outside, 
independent  evaluation. 

Question  No.  13.  One  of  the  methods  discussed  for  increasing  oil  and  gas  produc- 
tion is  perfection  of  secondary  and  tertiary  recovery  technology.  Could  you 
please  describe  the  technology  involved  in  both  of  these  methods,  and  in  the  case 
of  tertiary  drilling,  please  indicate  how  much  research  and  development  monej^  it 
will  take  to  perfect  the  technolog.v? 

Answer.  The  terms  secondary  and  tertiary  recovery  refer  to  technologies  for 
enhancing  the  quantities  of  oil  recoverable  from  oil  deposits  in  place.  The  terms 
are  relatively  imprecise  and  cover  a  spectrum  of  specific  technologies.  Secondar}^ 
recovery  generallj^  includes  the  use  of  water  flooding  and  pressure  maintenance. 
It  has  been  used  widely  for  the  past  several  decades,  and  has  been  responsible  for 
reaching  the  current  recover}^  rate  of  about  .32  percent.  Since  this  is  a  well  used 
commercial  technology  little  or  no  R&D  is  required  to  perfect  it. 

Tertiary  recovery  is  frequently  defined  as  any  technology  bej'ond  secondary 
recover}^  A  wide  variety  of  approaches  have  been  suggested.  They  generally  fall 
into  three  groups — surfactant,  miscible  and  thermal  processes.  The  object  of  all 
of  them  is  to  sweep  the  remaining  oil  from  the  formation  toward  the  well.  Sur- 
factants modif.v  the  properties  of  water  so  that  it  will  mix  easier  with  oil  while 
miscible  floods  use  other  hj^drocarbons  which  do  mix  with  oil  to  sweep  out  the  oil. 
Several  of  these  processes  have  been  tried  at  the  pilot  level  but  they  have  not  been 
demonstrated  on  a  commercial  scale.  The  thermal  processes  are  aimed  at  heavy 
oils  which  are  too  viscous  to  flow  at  ambient  temperatures. 

Fireflooding  which  actually  burns  some  of  the  oil  in  place  to  heat  the  rest,  and 
steam  techniques  have  been  used  in  a  limited  number  of  commercial  projects. 

Industry  has  been  conducting  R&D  in  tertiary  recover.y  but  at  levels  not 
sufficient  to  achieve  its  promise  on  a  rapid  time  scale.  Economics  and  legal  prob- 
lems with  joint  R&D  have  both  held  this  technology  back.  AEC  Chairman  Ray's 
program  outlines  a  modest  effort  (about  $70  million  over  .5  years)  in  this  area. 
Greater  funding  is  needed  to  do  the  job  but  much  of  it  should  probably  be  provided 
by  the  industry.  We  are  presently  studying  this  question  to  find  the  appropriate 
mechanisms  for  advancing  the  commercial  application  of  this  technologj^ 

Senator  Ribicoff.  There  was  one  subject  that  I  would  like  to  have 
you  talk  about.  That  is  the  use  of  our  tax  laws  for  the  economic  and 
social  purpose  of  energy  consumption,  conservation,  production,  de- 
velopment here  at  home  and  abroad.  Would  you  care  to  comment? 
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TAX  REFORM  FOR  PRODUCING  NATIONS 

Mr.  Freeman.  Yes,  Air.  Chairman.  I  was  thinking  of  that  subject 
as  Senator  Nunn  and  Senator  Cook  were  engaged  in  a  colloquy  about 
where  to  find  the  money  to  support  this  research  and  development.  I 
was  reminded  of  the  testimony  before  the  Finance  Committee  and 
your  own  questions  at  that  hearing.  Today,  under  the  tax  laws,  we 
are  providing  incentives  that  cost  the  Treasury  between  $1  and  $2 
billion  for  people  to  drill  in  Saudi  Arabia  and  other  Arab  nations  and 
foreign  nations.  It  is  almost  unbelievable,  but  the  tax  laws  as  the}"  are 
administered  today  provide  a  depletion  allowance  and  a  dollar-for- 
dollar  writeofl:  against  U.S.  income  taxes  for  dollars  paid  to  the  pro- 
ducing nations.  If  we  are  really  interested  in  sharpening  the  incen- 
tives for  domestic  production  of  energy  and  finding  new  money  to  pay 
for  the  research  and  development,  it  seems  to  me  that  that  particular 
item  certainly  deserves  the  attention  of  the  U.S.  Congress.  I  am  speak- 
ing only  personally  on  this  matter  based  upon  my  own  extensive  ex- 
perience in  the  energy  field  over  the  last  10  years,  but  it  is  hard  for 
me  to  dream  up  a  plausible  rationale  for  continuing  major  tax  incen- 
tives in  nations  that  have  a  boycott  on  the  flow  of  oil  to  the  United 
States  and  who  are  saying  that  they  do  not  intend  appreciably  to  in- 
crease production  for  their  own  economic  purposes  once  the  Middle 
Eastern  situation  is  settled.  It  seems  to  me  that  it  is  time  that  we 
accepted  them  at  their  word.  The  producing  nations,  many  of  them 
have  small  populations  and  have  no  way  to  absorb  the  quantities  of 
funds  that  would  be  generated  by  the  scale  of  production  that  we  had 
contemplated  that  they  would  engage  in.  They  are  also  fuiding  that 
they  can  make  less  and  sell  at  higher  prices.  That  is  one  area  for  tax 
reform. 

It  seems  to  me  also  that  we  have  the  potential  for  greatly  enlarging 
the  production  of  oil  from  wells  alread}^  drilled  through  secondary  and 
tertiary  recovery  of  oil.  This  would  be  the  most  environmentally 
superior  and  secure  source  of  energy  that  we  can  find. 

Senator  Ribicoff.  How  much  energy  do  j^ou  think  we  can  get  from 
second aiy  and  tertiary  sources? 

Mr.  Freeman.  Over  the  next  10  years,  I  think  it  is  reliably  estimated 
that  we  could  double  the  proven  reserves  of  oil  that  we  have.  We  have 
around  30  billion  barrels  of  proven  reserves.  I  think  it  is  reliably 
estimated  that  with  sufficient  incentives,  and  it  would  require  addi- 
tional incentives  because  getting  the  additional  oil  is  much  more 
expensive,  it  is  possible  to  increase  the  rate  of  recovery,  which  is  now 
around  32  percent,  to  something  between  40  and  50  percent  depending 
upon  the  degree  of  optimism.  Such  an  increase  in  percentage  would 
bring  another  30  billion  barrels  of  oil  into  production. 

incentives  through  tax  laws 

The  tax  laws  could  provide  a  sharp  incentive  directed  specifically^  for 
secondary  and  tertiary  recovery.  I  think  it  would  be  more  efl^ective 
than  raising  prices,  because  prices  of  oil  could  go  dowai.  Also,  if  you 
give  the  oil  companies  an  increased  price  from  all  the  oil,  they  get  a 
big  windfall  profit  on  the  oil  they  are  already  producing  if  you  raise 
the  prices  high  enough  to  cover  the  cost  of  increased  secondary  and 
tertiary  recovery.  So  here  is  an  area  where  I  think  the  tax  laws  could 
provide  a  sharp  tool  to  increase  production. 
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It  seems  to  me  also  that  if  we  look  at  where  we  can  increase  our 
energy  production  in  1975,  1976,  and  1977,  we  look  at  our  resource  of 
coal.  I  am  not  speaking  of  coal  as  gas  or  oil.  We  have  not  time  to  do 
that  and  build  the  plants  necessary.  I  mean  to  burn  coal  as  coal.  There, 
I  think,  lies  a  major  source  of  filling  the  gap  caused  by  the  lack  of 
flow  of  oil  from  the  Middle  East.  And  there,  I  think,  the  Illinois  Basin 
provides  us  with  billions  of  tons  of  coal  readily  available  for  strip 
mining  if  we  have  reclamation  laws  with  teeth  in  them  that  are 
enforced.  The  land  can  be  reclaimed  in  the  rolling  country. 

The  point  of  my  suggestion  is  that  we  should  seriously  consider  a 
tax  on  oil  and  gas  used  as  boiler  fuel,  not  onh^  by  utilities  but  b}^  large 
industries.  Then  those  funds  could  make  available  as  an  investment 
credit  or  some  sort  of  rapid  depreciation  for  industries  that  switched 
from  oil  and  gas  to  coal  to  help  them  pay  for  the  pollution  control 
equipment  and  the  new  boilers  that  will  be  needed.  This  is  the  kind  of 
program,  with  the  priorities  for  steel,  for  new  draglines  to  mine  coal 
for  the  coal-burning  boilers,  that  could  be  perfected.  This  is  the  kind 
of  program  this  country  has  to  launch. " 

SECONDARY   AND    TERTIARY    SUPPLIES 

Senator  Ribicoff.  How  long  would  it  take  to  get  the  secondar^^  and 
tertiary  source  of  our  present  oil  supplies  flowing  into  market? 

Mr.  Freeman.  It  would  happen  not  in  a  flood  of  oil,  but  over  the 
next  10  years  I  would  imagine  it  could  result  in  several  million  barrels 
a  day  of  increased  production  in  this  country.  If  you  think  of  the  North 
Slope  of  Alaska  having  a  reserve  of  30  billion  barrels,  and  we  are 
thinking  of  producing  2  or  3  million  barrels  a  day  from  that  resource, 
I  think  the  increased  secondary  and  tertiary  recovery  could,  over  the 
next  10  years,  add  a  couple  of  million  barrels  a  day  to  our  supply, 
which  would  be  significant.  It  would  be,  you  know,  as  much  as  we 
would  be  getting  from  the  North  Slope. 

We  can  increase  coal  production  and  burn  coal  as  coal  to  give  us  the 
equivalent  of  perhaps  another  1  million  or  2  million  barrels  of  oil  a  day 
if  we  use  that  coal  in  plants  that  now  use  oil  and  gas. 

SMALLER  CARS  TO  CONSERVE  FUEL 

We  also  can  do  an  awful  lot  in  the  way  of  true  conservation  if, 
through  the  tax  laws,  we  give  Detroit  some  inarching  orders  that  this 
country  needs  automobiles  that  have  better  mileage.  And  we  can,  over 
the  next  5  or  6  years,  turn  over  the  stock  of  cars  so  we  have  an  average 
mile  per  gallon  per  car  closer  to  20  rather  than  12,  such  as  we  have 
now.  A  combination  of  all  these  things  will  help  enable  us  to  balance 
our  energy  budget  in  the  years  ahead.  No  one  thing  will  do  it.  But  it 
seems  to  me  that,  as  to  the  research  and  development  side,  and  I  have 
devoted  a  lot  of  years  of  my  life  to  that,  we  are  kidding  ourselves  and 
fooling  the  American  people  if  we  think  that  program  is  going  to  give 
us  help  in  the  1970's  or  even  in  the  early  1980's.  Research  and  develop- 
ment can  help  balance  our  energy  budget  in  the  1980's  and  the  1990's, 
but  there  is  an  urgent  need  for  action  programs  to  use  the  coal  as  coal, 
to  go  for  secondary  and  tertiary  recovery,  and  to  give  people  cars  and 
homes  and  sAvitch  to  industrial  processes  that  are  much  more  efficient. 
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BETTER    EFFICIENCY    OUT    OF    ENERGY 

I  was  traveling  to  Japan  about  3  weeks  ago  and  the  man  sitting 
next  to  me  was  head  of  a  delegation  from  the  Portland  Cement 
Association.  I  asked  him  why  he  was  going  to  Japan.  He  said,  I  am 
going  over  there  to  look  at  the  Japanese  cement  plants.  They  use  a 
dry  process  that  produces  cement  with  half  the  energy  per  ton  as 
American  plants  and  it  is  just  as  economic  so  we  are  going  over  there 
to  find  out  about  these  plants  and  see  if  we  can  convert.  I  think  it  is 
a  false  notion  to  think  that  American  industry  uses  energy  as  efficiently 
as  it  might.  Most  industrial  processes  have  been  as  wasteful  in  the  use 
of  energy  as  the  average  housewife.  And  I  think  by  taxes  and  re- 
designing the  rates  for  energy  so  that  the  price  is  higher,  we  can  move 
industry  to  become  much  more  efficient  and  grow  economically  and 
productively  without  the  same  massive  rate  of  growth  in  the  consump- 
tion of  energ}^. 

THE    END    OF    AN    ERA 

The  joy  ride  is  over,  Mr.  Chairman.  I  think  this  Nation  is  gomg  to 
have  to  face  the  fact  that  we  are  not  in  for  a  short-term  emergency. 
This  is  not  going  to  go  away  in  2  or  3  months  or  even  a  year  or  two. 
We  have  reached  the  end  of  an  era  of  abundance  m  energy  and  it  is 
tmie  that  we  switched  to  a  policy  of  conservation.  I  think  the  tax 
laws  have  to  be  a  part  of  it,  and  I  think  this  energy  research  and 
development  agencA^  has  to  have  a  strong  utilization  arm  to  it,  as  well 
as  the  supply  side.  There  is  a  whole  lot  that  can  be  done  in  research 
and  development  so  that  we  can  build  houses  and  have  carsjand 
industrial  processes  in  the  1980's  that  A\dll  enable  us  to  grow  eco- 
nomically without  gobbling  up  so  much  of  the  world's  resources. 

Senator  Ribicoff.  Senator  Percy. 

GOAL  of  COMPLETE  REORGANIZATION 

Senator  Percy.  IMr.  Freeman,  I  think  your  testimony  is  exception- 
ally helpful.  I  was  particularly  pleased  to  see  on  the  bottom  of  page  2 
that  you  indicated  your  concern,  which  I,  as  a  manufacturer  had, 
about  separating  research  from  operations.  It  is  just  impossible  to 
conceive  that  ERDA  can  operate  as  well  as  if  research  was  inter- 
meshed  at  some  point  with  the  more  operational  and  broad-based 
functions.  So  is  it  j^our  feeling  that  though  this  is  an  important 
interim  step,  we  should  never  distract  ourselves  from  the  goal  of 
achieving  a  full  reorganization  into  a  Department  of  Energ}^  and 
Natural  Resources?  Do  j-ou  support  that  concept? 

Mr.  Freeman.  I  certainly  do.  I  worked  with  Lee  DuBridge  when 
he  was  science  adviser  very  earl}^  in  the  Nixon  administration,  having 
stayed  over  from  the  Johnson  administration.  There  was  a  proposal 
for  a  Department  of  Science.  We  opposed  that.  Research  and  develop- 
ment cannot  be  isolated  from  the  real  problems  in  the  energy  field. 
It  has  to  be  integrated  with  them.  Research  and  development  has  to 
be  performed  to  solve  problems.  While  I  favor  this  bill  and  believe 
that  right  now,  we  need  to  pull  the  research  together  and  put  someone 
in  charge  of  it,  to  let  it  go  its  separate  way  could  be  a  long-term 
disaster.  This  agency  has  to  be  integrated  with  the  problems  that  we 
face  and  be  a  problem-solving  agency,  responsive  to  the  policymakers, 
responsive  to  environmental  bottlenecks  as  they  occur,  and  responsive 
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to  whatever  problems  we  face  in  the  energy  field.  This  is  a  thought  I 
leave  with  the  committee,  not  suggesting  that  we  hold  up  on  taking 
this  step,  but  realizing  it  is  but  a  beginning  of  a  complete 
reorganization. 

As  I  Avrote  this  testimonj^,  we  were  greeted  mth  still  another  agency 
proposal  from  the  administration,  which  I  gather  we  are  going  to  be 
testifying  about  tomorrow  and  Thursday.  It  is  almost  as  though  we 
are  engaged  in  a  game  of  musical  chairs.  While  I  believe  in  supporting 
whatever  needs  to  be  done,  at  present,  we  should  not  look  at  this  era 
as  setting  up  a  whole  new  bureaucracy  that  is  not  connected  with 
itself. 

A    REAL   PROBLEM PICKING  AN   ADMINISTRATOR 

Senator  Percy.  At  the  bottom  of  page  3,  you  suggest  that  the 
agency  have  a  new  Administrator,  not  one  just  taken  from  the  other 
fields,  which  might  cause  him  to  be  oriented  too  directly  in  the  direction 
of  one  particular  source  of  energy.  Is  it  within  the  charter  of  the 
Ford  Foundation  as  a  tax-exempt  and  nonlobbying  institution,  to 
permit  you  to  make  suggestions  to  the  executive  branch  of  Govern- 
ment? Could  3^ou  offer  them  proposed  names  that  might  not  occur 
to  the  executive  branch  for  the  type  of  person — you  come  in  contact 
Avith  so  many  people — that  might  not  be  available  to  the  White 
House  personnel  people — I  will  call  them  "headhunters." 

Mr.  Freeman.  Mr.  Chairman,  as  I  stated  at  the  beginning  of  my 
testimony,  I  am  appearing  here  personally,  not  on  behalf  of  the  Ford 
Foundation  or  the  project.  I  was  in  the  White  House  Office  of  Science 
and  Technology. 

Senator  Percy.  Yes. 

Mr.  Freeman.  We  are  prepared  to  be  responsive  to  the  Congress 
with  respect  to  any  specific  reciuest.  In  all  candor,  I  do  not  have  any 
specific  names  in  mind.  I  was  addressing  myself  in  this  testimoii}^  to 
what  I  feel  is  a  real  problem  that  many  people  have  mentioned,  a 
fear  that  we  will  just  be  giving  the  Atomic  Energy  Commission  another 
name  and  the  fear  that  this  will  not  really  be  a  new  agency.  This  was 
just  a  personal  thought.  But  to  the  extent  that  we  can  be  helpful  to 
the  executive  branch  or  the  Congress  on  a  personal  basis,  we  of 
course  would  be  wUling  to  do  so. 

Senator  Percy.  Well,  any  suggestion  as  to  an  individual  that  j^ou 
might  suggest,  I  would  be  very  happy  to  see  that  it  is  passed  on.  I  hope 
that  would  not  kill  them  at  the  White  House. 

On  page  4,  you  mention  the  desirability  of  having  a  modification  in 
the  legislation  in  the  direction  of  a  new  energy  R.  &  D.  plan  for  the 
agency. 

implementing   SUGGESTIONS 

Do  3"ou  happen  to  know  whether  work  has  been  started  in  the 
Congressional  Research  Service,  or  by  anyone  in  the  vSenate  or  the 
House,  to  implement  some  of  the  suggestions  you  have  made  here? 

Mr.  Freeman.  Senator  Percy,  I  testified  on  the  House  side  last 
week  and  made  a  number  of  these  same  suggestions.  I  do  not  know 
Avhat  the  bill  coming  out  of  the  House  Committee  and  committee 
reports  will  contain.  I  believe  that  many  of  these  suggestions  were 
received  favorably  by  the  committee. 

Mr.  Weinhold.  When  we  mentioned  the  specific  suggestion  dealing 
with  the  annual  report,  Chairman  Holifield  indicated  that  they  had 
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intended  to  include  a  section  on  an  annual  report,  not  as  extensive  as 
ours,  but  that  it  had  somehow  fallen  through  the  crack.  The^^  were 
very  sjanpathetic. 

Senator  Percy.  That  is  with  reference  to  S.  1283,  is  it? 

Mr.  Weinhold.  Yes. 

Senator  Percy.  Fine.  We  just  want  to  coordinate  our  activities 
and  not  be  guilty  of  duplication. 

That  is  all  the  questions  I  have,  Mr.  Chairman,  but  I  would  like 
to  make  one  additional  comment.  ^Several  years  ago,  one  of  our 
former  colleagues  who  is  no  longer  in  the  Senate,  attempted  to  put 
a  death  sentence  on  foundations.  He  said  they  ought  to  be  legislated 
out  of  business  and  that  we  ought  to  do  more  of  these  things  by 
government.  I  am  constantly  impressed  with  the  tremendous  quality 
of  testimony  that  is  being  given  to  us  b}^  people  who  associate  with 
foundations  and  who,  unlike  us,  because  of  the  charter  of  the  founda- 
tion, have  time  to  think  long  range  about  these  problems.  That  is  one 
thing  I  think  we  lack,  the  ability  to  take  the  time  to  think  things 
through.  Your  contribution,  I  think,  in  this  testimony  is  invaluable 
and  I  hope  you  will  express  that  sense  of  appreciation  to  Mr.  Bundy 
and  others. 

Mr.  Freeman.  Let  the  record  show  that  I  am  blushing. 

Senator  Ribicoff.  Senator  Chiles? 

deregulation  of  natural  gas 

Senator  Chiles.  I  wanted  to  get  your  comments  in  regard  to  what 
would  be  the  help  or  hindrance  of  the  deregulation  of  natural  gas? 

Mr.  Freeman.  Senator  Chiles,  perhaps  I  am  not  the  most  impartial 
witness  on  that  subject.  I  was  Assistant  to  the  Chairman  of  the  Federal 
Power  Commission  from  1961  to  1965,  and  it  is  my  personal  view  that 
the  Federal  Power  Commission  has  been  getting  a  very  bum  rap  in 
being  blamed  for  the  natural  gas  shortage.  The  natural  gas  industry 
grew  from  almost  nothing  to  the  sixth  largest  industry  in  the  country 
under  FPC  regulation  over  the  j^ears,  including  regulation  over  well- 
helped  prices  from  1954.  It  had  an  enormous  rate  of  growth.  Appar- 
entl}'^,  the  prices  were  adequate  for  natural  gas  production  to  be 
dedicated  in  interstate  commerce  for  a  17-  or  18-year  period  at 
enormous  rates.  There  is  today  a  shortage  of  natural  gas  in  Louisiana 
and  Texas,  where  there  are  no  price  controls,  at  least  as  serious  as  in 
interstate  commerce.  There  is  a  shortage  of  oil  where  the  Federal 
Government  has  been  propping  up  the  price  over  the  last  15  A^ears, 
at  least  as  serious  as  natural  gas.  If  a^ou  are  locking  for  a  villain  on  the 
natural  gas  side,  I  think  you  ought  to  look  at  the  Secretary  of  the 
Interior  as  an  oflEice,  not  a  person,  where  the  Federal  leasing  program 
has  been  prodding  at  a  snails  pace  over  the  years.  It  does  not  really 
make  a  difference  what  the  price  of  natural  gas  is.  Senator  Chiles,  if 
the  Federal  Government  is  not  offering  leases  for  sale.  It  is  pretty 
hard  for  industry  to  develop  the  resource  and  bring  it  to  market. 

SHIFT  IN  demand 

There  has  also  been  a  large  shift  in  demand  toward  natural  gas  be- 
cause it  is  such  a  clean  fuel  and  the  demand  has  exceeded  the  projec- 
tions made  in  the  sixties. 
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Having  said  all  that,  I  believe  if  we  look  to  tlie  future,  we  could  de- 
control the  price  of  new  gas  on  non-Federal  lands,  mostly  onshore, 
which  would  encourage  independent  producers  to  develop  more  of  the 
resource.  But  I  think  if  you  analyze  the  question  of  the  gas  shortage, 
you  may  perhaps  give  the  Federal  Power  Commission  activities  a 
chapter  or  two  in  the  book,  but  the  book  is  made  up  of  a  lot  of  other 
reasons. 

There  has  been  a  tendency  to  oversimplify  and  to  suggest  that  some- 
how, because  the  people  of  the  United  States  got  natural  gas  at  a 
reasonable  price  and  the  Federal  Power  Commission  saved  consumers 
hundreds  of  millions  of  dollars  over  the  j^ears,  that  this  has  caused  a 
gas  shortage.  It  has  not.  I  look  back  at  my  years  with  the  Federal 
Power  Commission  as  years  of  useful  public  service.  I  do  not  think 
we  extinguished  a  single  thousand  cubic  foot  of  gas  underground. 
The  gas  that  is  out  there  in  the  OCS  is  still  there.  If  we  could  develop 
a  leasing  program  and  the  proper  incentives  and  a  program  that  would 
let  smaller  people  come  in,  royalty  bidding,  perhaps  concessions,  other 
forms  of  leasing,  and  learn  more  about  the  resource,  I  think  we  could 
enlarge  the  supply  of  gas  and  oil  in  the  years  ahead. 

INTRASTATE  GAS  USAGE 

Senator  Chiles.  What  about  the  argument  that  we  are  hearing 
now  that  some  of  the  States  that  have  natural  gas  that  can  use  that 
gas  within  their  State,  intrastate,  without  regulation  and  therefore 
prohibiting  its  shipment  and  are  in  effect  using  it  as  an  inducement 
to  get  business  to  come  there  and  use  it,  and  therefore,  they  are  be- 
coming like  small  Saudi  Arabias  and  they  are  not  going  to  share  the 
resource.  The  argument  that  runs  that  if  you  deregulate  it,  that  would 
then  come  into  the  process  and  make  one  of  the  most  immediate 
changes  in  the  level  now  of  what  we  would  have  for  consumption? 

Mr.  Freeman.  Senator  Chiles,  we  are  still  a  Union  and  we  have  not 
gone  back  to  the  Articles  of  Confederacy.  It  is  against  the  Constitu- 
tion and  contrar}^  to  the  interstate  commerce  clause  for  a  vState  to 
arbitrarily  prohibit  the  export  of  natural  gas  interstate. 

Senator  Chiles.  Well,  b}^  placing  a  tax  on  the  export,  bj^  doing 
everj^hing  they  can  to  effect  that,  are  there  not  some  States  doing  it? 
I  do  not  know.  I  am  just  hearing  some  of  the  arguments  and  I  have  no 
persuasion  on  this  right  now.  I  am  seeking  enlightenjtnent. 

Mr.  Freeman.  Senator  Chiles,  if  the  gas  has  been  discovered  and 
has  been  dedicated  in  interstate  commerce  bj^  the  companies  involved 
under  the  Federal  Power  Act  there  is  no  legal  way  that  they  can  with- 
draw that  gas  and  redirect  it  to  intrastate  commerce.  While  many 
people  in  Louisiana  and  Texas  ma}^  be  scratching  their  heads  and 
wondering  how  could  they  have  a  gas  shortage  in  their  State  and  sug- 
gesting that,  perhaps  their  policies  in  the  past  were  not  as  self-pro- 
tective as  they  could  have  been,  it  is  not  feasible  legally  or  practically 
to  withdraw  gas  that  is  alreadj^  flowing. 

Now,  in  terms  of  new  gas  supplies,  obviously,  there  are  no  price 
controls  intrastate  and  indeed,  a  very  high  percentage  of  the  gas  is 
consumed  in  Texas  and  Louisiana.  I  grew  up  in  the  Tennessee  Valle}^ 
and  I  think  that  if  a  region  has  a  natural  resource,  it  is  economically 
in  the  cards  for  industry  to  be  attracted  to  that  region.  And  of  course, 
the  Texas  Gulf  Coast  is  living  proof  that  the  oil  and  gas  resource  of 
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Texas  has  been  a  basis  for  economic  development  of  Texas  and  it 
should  continue  on  the  basis  of  economics.  The  gas  is  not  going  to  be 
shipped  to  New  York  if  someone  will  pay  more  for  it  in  Texas. 

THE    PEOPLE    OWN    CCS,    BUT    DO    NOT    KNOW    WHAT    IS    THERE 

The  answer  to  the  problem  is  not  a  Balkanization  of  the  United 
States,  but  the  National  Government  putting  a  good  deal  more  effort 
into  learning  what  the  people  of  the  United  States  own  in  the  Outer 
Continental  Shelf  and  moving  to  programs  that  will  not  only  protect 
the  environment  but  also  develop  the  resources  on  the  basis  of  that 
knowledge. 

The  heart  of  the  m^atter,  Senator,  is  that  of  all  the  billions  of  dollars 
we  talked  about  earlier  receiving  and  that  the  Government  has 
received  from  these  sales  of  oil  and  gas,  very,  very  little  is  spent  in 
trying  to  find  out  what  is  out  there,  in  learning  the  environmental 
problems,  in  moving  to  a  leasing  or  concession  program  that  would 
move  faster.  We  are  falling  down  on  our  job  as  a  proprietor. 

Senator  Chiles.  Do  a^ou  think  the  proprietor  of  the  Federal  Gov- 
ernment shovdd  continue  now,  under  today's  contingencies,  to  grant 
this  on  a  finder's-keepers  basis,  or  do  3^ou  think  that  the  Federal 
Government  should  consider  contracting  out  the  exploration  them- 
selve.-,  proving  the  reserves  themselves,  and  then  going  into  a  bid  or 
sale  arrangement?  Or  is  there  some  other  way  of  doing  it? 

new  METHODS  SOUGHT  FOR  FEDERAL  PROPERTY  DISPOSAL 

Mr.  Freeman.  Well,  without  undul}^  prolonging  my  answer,  I  feel 
very  strongly  that  the  Federal  Government  needs  to  move  to  entirely 
different  methods  of  disposing  of  the  Federal  property  out  there, 
methods  more  in  keeping  with  the  energy-environmental  concerns 
the  Nation  now  has.  When  I  was  with  the  Office  of  wScience  and 
Technolog3",  I  headed  a  stud}^  group  3  or  4  ^^ears  ago  and  v\"e  recom- 
mended a  royalty  bidding  which  in  effect  would  be  profit  sharing, 
would  permit  more  companies  to  put  more  money  in  exploration  and 
development  rather  than  putting  their  money  into  bids.  This  recom- 
mendation was  not  accepted  by  the  Interior  Department,  although 
the  statute  expressly  provides  for  royalty  bidding. 

Senator  Chiles.  The  statute  does  provide  for  it? 

Mr.  Freeman.  It  only  provides  for  two  types  of  bidding,  cash 
bonus  and  royalty,  and  the  Interior  Department  has  never  experi- 
mented with  roj^alty  bidding  all  these  years. 

exploration  OF  reserves  by  interior 

Senator  Chiles.  Would  the  statutes  now  allow  Interior  to  contract 
for  the  exploration  if  they  wanted  to — not  the  sale,  but  to  go  out  and 
prove  the  reserves  or  go  out  and  determine  what  is  there? 

Mr.  Freeman.  I  cannot  answer  that  question  definitive!}^.  Senator. 
I  would  suspect  that  it  probably  does,  but  I  do  not  know  for  sure.  But 
if  additional  legislation  is  needed  to  give  them  broader  authority,  I 
would  assume  that  the  Congress  would  be  very  receptive  to  considering 
such  legislation.  We  are  the  only  country  on  earth  with  oil  resources 
that  I  know  of  that  goes  about  it  with  this  cash  bonus  method  without 
any  performance  requirements. 
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Senator  Chiles.  That  is  m}^  concern.  If  there  is  no  performance 
requirement.  Also,  we  know  the  companies  have  more  information 
about  what  is  in  the  ground  and  what  is  on  the  outer  shelf  right  now 
than  the  government  does.  So  they  bid,  almost  knowing  what  is  there, 
and  we  sell,  not  knowing  what  is  there.  It  just  seems  to  me — I  do  not 
want  to  see  us  nationalize  the  whole  oil  industry,  but  it  seems  to  me 
that  if  we  at  least  explored  on  a  contract  basis,  if  we  at  least  knew 
when  we  were  starting  a  sale  what  we  were  selling,  we  would  be  much 
better  off  than  the  way  we  are  going  now. 

Mr.  rREE:\[Ax.  Precisely'. 

Senator  Chiles.  That  is  all. 

Senator  Ribicoff.  Senator  Nunn? 

Senator  Nunn.  Mr.  Freeman,  I  found  your  testimon}^  very 
enlightening. 

Senator  Percy.  Senator  Nunn,  I  wonder  if  it  would  be  possible  for 
me  to  ask  three  brief  questions?  I  have  an  appomtment  upstau's. 

Is  your  time  schedule  all  right? 

Senator  Nunn.  I  am  going  to  have  to  leave  and  preside  in  just  a 
minute,  but  I  will  be  glad  to  jdeld. 

Senator  Percy.  Thank  you.  I  have  just  three  quick  questions. 
These  could  be  answered  for  the  record  if  any  of  them  get  into  detail. 
The  first  does  not. 

I  was  not  quite  sure:  Do  you  favor  the  organizational  approach  of 
S.  2744  or  S.  1283?  That  is  the  management  project  which  coordinates 
the  existing  energy  agencies.  S.  2744  is  the  administration  bill  that 
Senator  Ribicoff  is  sponsoring,  and  S.  1283  is  Senator  Jackson's  bill. 

Mr.  Freeman.  Senator  Perc}'',  I  do  not  know.  I  have  not  read  the 
other  bill.  It  is  quite  possible  that  the  two  are  compatible  with  one 
another  and  that  both  should  be  passed.  I  realize  I  am  ducking  your 
question,  but  I  honestly  do  not  know. 

Senator  Percy.  If  at  anj'  time,  you  come  to  a  conclusion,  we  would 
certainly  appreciate  it  before  our  vote. 

financing  concept 

Do  A^'ou  favor  the  energy  trust  fund  or  annual  appropriations  for 
R.  &!).? 

Mr.  Free.al\n.  A  trust  fund  concept  is  very,  very  attractive.  You 
might  also  consider  a  bank.  If  we  get  to  financing  production,  com- 
mercial activities,  I  am  afraid  that  the  money  for  research  and  develop- 
ment could  be  drained  off  ver}'^,  very  quickl}^  In  the  RE  A  program, 
where  the  Government  loaned  money,  it  proved  very  successful.  I 
would  favor  loans  for  production  plants  and  leaving  the  trust  fund 
money  for  the  research  and  development. 

Perhaps  you  might  consider  a  tax,  a  Btu  tax  on  energy?-  to  raise 
additional  money,  because  I  am  concerned,  as  I  am  sure  Senator 
Ribicoff  and  you  and  everyone  on  the  committee  is  concerned,  with 
the  point  Senator  Nunn  made,  that  if  we  simply  drain  off  the  mone^^, 
it  will  come  from  the  health  and  welfare  and  education  areas  or  mass 
transit  or  other  things  that  might  even  be  more  helpful  in  solving  the 
energy  crisis.  And  actually,  if  we  are  going  to  spend  more  money,  we 
need  to  bring  more  money  into  the  Treasury. 

Senator  Percy.  Thank  you  very  kindly. 

Thank  jou,  Senator  Nunn. 
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wSenator  Nuxn.  I  want  to  ask  you  about  your  view  of  the  trust  fund 
proposal.  I  believe  that  we  have  veiy  little  control  over  the  budget  now, 
we  have  so  man}^  trust  funds.  While  this  may  perhaps  be  the  most 
important  subject  we  have  now  and  I  may  very  well  be  for  a  trust 
fund — I  am  just  exploring  this — we  may  end  up  with  such  a  con- 
stituency that  is  just  as  hard  to  crack  10  years  from  now  as  the  highway 
trust  fund. 

Mr.  Free:\ian.  I  was  impressed  with  Senator  Percj^'s  point  that  in 
terms  of  balancing  the  energy  budget,  it  might  be  more  important  to 
develop  a  mass  transit  trust  fund.  The  mone}'  for  energy  research  and 
development  I  think  will  be  coming  out  of  the  appropriation  process. 
I  would  favor  the  trust  fund  for  this  effort,  but  I  think  you  have  to 
consider  bringing  new  money  into  the  Treasury-. 

You  made  the  point,  vSenator,  that  I  think  is  the  heart  of  it,  that  in 
effect,  we  are  just  kidding  ourselves  if  we  take  existing  money  and 
transfer  it  and  feel  that  we  have  solved  the  budgetary  problem. 

ter:\iination  date  on  trust  fund 

Senator  Nunn.  I  think  also  if  we  do  establish  a  trust  fund,  which  I 
am  openminded  on,  we  ought  to  have  a  definite  termination  date  and 
make  the  legislative  history  abundantly  clear  that  we  are  not  estab- 
lishing the  trust  fund  in  perpetuity  and  that  this  money  still  belongs 
to  the  American  people.  Certain  vested  interests  do  not  feel  the 
American  people  have  any  interest  in  man}^  existing  trust  funds. 

Mr.  Freeman.  I  am  not  against  a  trust  fund.  Yet  people  should 
understand  that  the  Congress  has  not  been  negative  on  appropriating 
monev  for  R.  &  D.  The  problem  has  been  that  we  have  not  had  pro- 
grams presented  to  the  Congress.  We  have  not  had  an  agency  come  up 
with  a  program.  I  think  this  legislation  before  3^ou  that  would  put 
somebod}^  in  charge  of  R.  &  D.  to  come  up  with  programs  and  ask  for 
sufficient  mone}^  will  go  a  long  way.  As  I  see  the  problem  at  the  mo- 
ment, it  is  not  going  to  be  solved  by  simph^  throwing  money  at  it. 
We  need  to  have  people  with  competence  and  determination  in  charge 
of  energ}^  R.  &  D.  with  programs  geared  to  the  problems.  There  is  a 
])roblem,  it  is  going  to  take  a  lot  more  mone}^,  and  I  would  think  we 
should  think  in  terms  of  some  sort  of  Btu  tax  on  fuels  to  bring  more 
mone}'  into  the  Treasurv  so  we  are  not  robbing  other  programs  that 
are  just  as  vital  to  the  Nation. 

Senator  Nunn.  Mr.  Chairman,  I  could  ask  a  great  many  more 
questions,  but  I  want  to  close  with  one  more,  because  we  do  have  a 
time  problem,  and  this  has  been,  I  think,  ver^^  excellent  testimon3^ 

SHORT   TERM   R.    &    D. 

Do  you  have  in  A\Titing  anywhere  a  summary  of  the  dialog — I  know 
it  is  not  in  your  ^^Titten  statement — that  you  were  having  a  moment 
ago  about  the  short  term  steps  we  should  take?  I  found  most  intriguing 
your  anah'sis  that  the  R.  &  D.  we  are  talking  about  today  is  going 
to  helj)  us  in  the  eighties  and  nineties,  but  we  are  kidding  ourselves 
if  we  think  it  is  going  to  be  the  answer  in  the  seventies,  and  what  we 
have  to  do  now,  while  we  continue  this  R.  &  D.  legislative  effort,  we 
have  to  be  aware  of  the  short  term  problems  and  take  the  steps  neces- 
sary. Do  you  have  any  kind  of  presentation  on  these  kinds  of  short 
term  steps  other  than  what  has  been  })ut  in  the  record? 
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Mr.  Freeman.  Yes,  Senator,  I  could  send  you  my  testimony  before 
the  Finance  Committee  last  week  that  mentioned  several  of  these 
items  and  try  to  find  some  other  material.  I  will  send  you  what  I 
have,  sir. 

Senator  Nunn.  Thank  you  very  much. 

Mr.  Chairman,  I  have  no  further  questions. 

Senator  Ribicoff.  Thank  you  very  much. 

SECONDARY   AND    TERTIARY   RECOVERY 

Just  one  final  question.  I  am  not  sure  it  is  in  the  record.  How  long 
would  it  take  to  develop  the  secondary  and  tertiary  supply  of  oil  from 
present  sources  of  supply? 

Mr.  Freeman.  Mr.  Chairman,  Mr.  Weinhold  can  answer  this 
question  in  more  detail,  since  he  is  working  on  this  particular  problem 
in  a  very  intimate  way. 

Mr.  Weinhold.  Secondary  recovery  is  a  technology  we  are  using 
right  now.  It  involves  water  flooding  technology  and  is  part  of  the 
business  now.  Secondary  recoveiy,  perhaps,  can  be  extended  and  we 
can  obtain  more  oil  out  of  it. 

Tertiaiy  recovery  is  really  in  the  development  or  demonstration 
stage.  Very  little  oil  has  been  produced  by  tertiary  means.  There 
are  lots  of  good  ideas  but  people  have  not  made  that  big  plunge  to 
develop  them.  It  is  going  to  require  several  years — 3  or  4  years,  prob- 
ably— to  test  a  large  number  of  processes.  Then  industry  must 
move  aggressively  and  commit  them  to  large  numbers  of  oil  fields. 
So  there  will  be  a  4-,  5-,  or  6-year  delay  before  j^ou  get  large  ciuan- 
tities  of  tertiary  oil. 

Senator  Ribicoff.  So  when  all  is  said  and  done,  for  the  next  5  years, 
it  is  going  to  have  to  come  out  of  conservation  and  the  more  economi- 
cal use  of  our  energy? 

Mr.  Weinhold.  And  perhaps  some  additional  secondary  recover3^ 

Senator  Ribicoff.  Secondaiy  recover};-.  Because  we  are  the  most 
wasteful  Nation  in  the  world.  My  understanding  is  that  just  over 
half  of  the  energy  we  produce  as  a  Nation  we  waste. 

Mr.  Freeman.  Yes,  sir. 

Senator  Ribicoff.  Thank  you  very  much,  gentlemen. 

Senator  Nunn.  Mr.  Chairman,  I  have  to  preside  and  I  must  leave.  I 
will  be  back  this  afternoon. 

Senator  Ribicoff.  Thank  you  very  much  for  coming. 

Mr.  John  Simpson. 

You  may  proceed,  sir. 

TESTIMONY  OE  JOHN  W.  SIMPSON,  PRESIDENT,  POWEH  SYSTEMS 

CO.,  OE  WESTINGHOUSE  CORP. 

Mr.  Simpson.  Good  morning,  Mr.  Chairman.  I  am  John  W.  Simp- 
son, president.  Power  Systems  Co.,  Westinghouse  Electric  Corp.  I 
welcome  this  opportunity  to  appear  and  express  m}^  support  of  S.  2744 
to  establish  a  new  Energy  Research  and  Development  Administra- 
tion— ERDA — and  a  Nuclear  Energy  Commission — NEC. 

In  my  career  I  have  been  associated  with  a  significant  number  of 
major  research  and  development  programs  and  advancements  of 
technology.  Based  on  this  experience,  I  am  in  favor  of  S.  2744;  you 
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will  assure  the  best  combination  of  Government  resources  to  help  solve 
the  extremely  serious  national  energy  problem. 

I  support  the  creation  of  ERDA  since  it  places  responsibility  for 
energ}^  research  and  development  under  a  single  agenc}^  rather  than 
several.  The  selection  and  funding  of  research  must  of  necessity  take 
into  consideration  all  options,  costs,  timing,  and  probability  of  suc- 
cess— not  only  as  a  technical  achievement,  but  also  as  a  viable  con- 
tribution to  the  econom}^  When  similar  or  complementary  research 
and  development  projects  are  done  in  different  organizations,  objective 
judgment  on  the  best  course  to  follow  becomes  almost  impossible; 
and  objectivity  is  hard  enough  to  obtain  in  auA^  event. 

It  has  been  my  experience  that  in  research  and  development  projects 
where  industr}^  and  the  Federal  Government  work  together,  the  best 
results  are  obtained  onh^  when  the  government  scientists  and  engineers 
and  their  industrial  counterparts  are  both  highly  capable  and  ex- 
perienced. ERDA  is  being  formed  from  Government  agencies  who 
have  the  required  scientific  capability,  particular!}^  the  broad  base  of 
knowledge  of  the  Atomic  Energy  Commission's  staff  and  its  labora- 
tories. 

ERDA  will  have  the  capability  and  should  develop  every  energy 
source  which  makes  us  less  reliant  upon  imports  and  contributes  to 
meeting  our  national  needs. 

Wlien  the  research  and  development  programs  of  ERDA  mature, 
and  even  though  they  may  be  technicall}^  successful,  they  will  have  to 
compete  in  the  economic  marketplace.  Perhaps  only  one  or  at  most 
very  few  will  make  the  grade.  Despite  this  fact,  it  is  necessarj^  to  go 
forward  with  research  and  development  on  all  suitable  energy  projects: 
It  is  a  small  price  to  pay  for  being  able  to  make  a  wise  selection  in 
planning  our  energy  supply  mix  for  the  long  term  future. 

A  SEPARATE  NUCLEAR  ENERGY  COMMISSION 

Since  nuclear  energy  will  pla^^  the  important  role  in  our  economy  I 
describe  later,  the  licensing  and  regulation  of  nuclear  plants  will  be 
important.  The  creation  of  a  separate  NEC  is  a  step  in  the  right 
direction.  In  my  opinion,  having  both  regulatory  and  promotional 
activities  in  one,  the  Atomic  Energy  Commission  still  protected 
the  public  interest.  However,  I  believe  the  creation  of  a  separate  NEC 
will  remove  this  point  of  controversy. 

A  properly  organized  NEC  with  an  adequate  staff  and  an  effective 
safety  R.  &  D.  program  should  result  in  assured  public  safety,  nuclear 
plants  being  licensed  with  less  delay,  fewer  court  challenges,  and 
savings  to  the  consumer  of  electricit3^ 

AN    ELECTRIC    ECONOMY    BASED    ON    NUCLEAR    ENERGY    AND    COAL 

Despite  the  best  efforts  of  ERDA,  new  energ}^  sources  cannot  be 
of  much  help  in  our  becoming  self-reliant  by  1985.  What  can  we  do? 
The  United  States  should  start  converting  now  to  an  electric  economy 
based  upon  nuclear  energy  and  coal. 

By  1985,  natural  gas  will  be  used  at  about  the  same  rate  it  is  now, 
but  will  be  a  smaller  percent  of  the  amount  of  total  resources  con- 
sumed because  more  energy  will  be  needed. 

Second,  there  is  simph^  not  enough  oil  in  the  United  States — 
including  Alaska  and  the  Continental  Shelf — of  proven  plus  potential 
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reserves  to  furnish  the  energy  that  will  be  needed  if  the  demand  for 
oil  continues  to  increase  at  present  rates.  If  we  are  to  cut  the  demand 
and  stretch  the  reserves,  we  must  use  petroleum  only  for  those  uses 
for  which  we  cannot  find  a  substitute.  Today,  this  includes  automo- 
biles and  some  electric  power  generation.  For  the  long  term  this 
includes  lubrication,  petrochemical  feedstocks,  jet  aircraft  fuel,  and 
fuel  for  gas  turbine  electric  powerplants. 

This  leaves  coal  and  nuclear  fuel  as  our  only  abundant  supplies, 
and  they  are  best  used  in  an  electric  economy.  The  amount  of  electric- 
ity for  present  uses  will  increase  because  of  demand.  But  electricity 
can  also  be  used  in  place  of  petroleum  for  such  things  as  home  heating, 
industrial  and  commercial  space  heating,  industrial  process  heating, 
mass  transportation,  and  electric  cars.  In  many  of  these  it  is  clearly 
a  more  efficient  use  of  energy  than  using  the  oil  or  gas  directh^ 

Currentl}^,  coal  is  being  mined  as  fast  as  the  industry  is  capable.  It 
is  estimated  b}^  1985  that  400,000  megawatts  of  our  electric  generating 
requirement  of  1,200,000  megawatts  and  40  percent  of  our  industrial 
process  needs  could  be  met  by  coal.  This  will  require  almost  three 
times  as  much  as  was  mined  in  1972.  After  allowing  for  usage  of  oil, 
gas,  and  hydro  to  generate  300,000  megawatts,  there  is  a  gap  of  500,000 
megawatts  which  must  be  filled  by  nuclear  generating  plants.  If  oil 
were  used  to  make  up  the  500,000  megawatts  difference,  210  billion 
barrels  of  oil  would  be  needed  to  fuel  these  plants  over  their  economic 
life.  That  is  more  than  the  total  United  States  proved  and  potential 
oil  reserves. 

The  industrial  base  exists  to  shift  to  an  electric  econom}',  and  I 
believe  it  can  be  done  if  it  becomes  a  matter  of  top  national  priority 
and  national  will.  I  must  point  out  that  our  industrial  might  depends 
on  energy,  and  it  is  being  weakened  today.  Dependence  on  Mid-East 
oil  is  not  a  desirable  form  of  international  life  for  the  United  States. 
We  are  not  dependent  on  Mid-East  oil  today  for  survival — only  for 
comfort  and  life  as  usual;  but  if  we  do  not  take  steps  today  to  move 
to  a  nuclear  electric  economy  and  the  oil  starts  flowing  from  the 
Middle  East  again  and  we  become  dependent  on  it,  we  face  danger. 

SELF-SUFFICIENCY    BY    1985 

I  believe  mj  approach  has  the  possibility  of  giving  us  self-suffi- 
ciency by  1985.  I  have  read  countless  reports  on  the  energy  crisis, 
listened  to  m.any  speeches,  talked  to  man}^  government  and  industry 
officials ;  and  so  far  no  one  has  a  better  way  of  doing  it. 

I  submit  that  the  program  I  am  suggesting  should  be  studied  for 
feasibility  immediately  as  a  matter  of  highest  national  priority.  I 
sent  a  letter  on  Tuesday  to  the  President  of  the  United  States  which 
carries  these  same  thoughts. 

Mr.  Chairman,  I  commend  you  and  your  subcommittee  for  3'Our 
timely  attention  to  a  problem  which  will  take  decades  to  solve.  In 
the  exchange  and  evaluation  of  ideas  in  forums  such  as  yours,  the 
right  approaches  wUl  be  found.  I  thank  you. 

Senator  Ribicoff.  Thank  you. 

Mr.  Simpson.  1  would  like,  if  possible,  sir,  to  submit  for  the  record 
the  statement  that  I  gave  last  week  to  the  House  Government  Oper- 
ations Committee  on  behalf  of  the  Executive  Committee  of  the  Atomic 
Industrial  Forum  of  which  I  am  the  vice  chairman,  and  to  append  to 
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that  a  letter  from  Mr.  William  R.  Gould,  the  chaii-man  of  the  Atomic 
Industrial  Forum. 

Senator  Ribicoff.  Without  objection,  so  ordered. 

[The  above-referred-to  documents  follow:] 

Atomic  Industrial  FoRrM,  Inc. 
New  York,  N.Y.,  December  4,  1.973. 
Hon.  Abraham  Ribicoff, 

Chairman,  Subcommittee  on  Reorganization,  Research,  and  International  Organiza- 
tions, Committee  on  Government  Operations,  Washington,  D.C. 

Dear  Senator  Ribicoff:  The  Executive  Committee  of  the  Atomic  Industrial 
Forum  is  pleased  to  transmit  for  inclusion  in  the  record  of  hearings  on  S.  2744 
the  attached  statement  by  John  W.  Simpson  on  H.R.  11510,  an  identical  bill  now 
pending  before  the  Legislation  and  Military  0|)erations  Subcommittee  of  the 
House  Committee  on  Government  Operations.  The  statement  was  presented  by 
]\Ir.  Simpson  in  his  capacity  as  Vice  Chairman  of  the  Atomic  Industrial  Forum. 

The  Executive  Committee  Rtrongl\'  endorses  the  establishment  of  the  Energy 
Research  and  Development  Administration  and  the  Nuclear  Energy  Commis- 
sion, and  urges  your  committee  to  take  prompt  action  on  S.  2744.  We  also  believe, 
however,  that  in  the  case  of  the  Federal  licensing  of  nuclear  power  plants,  reor- 
ganization will  not  in  itself  expedite  the  process  to  the  extent  necessary  if  nuclear 
power  is  to  play  a  significant  part  in  alleviating  the  energ}^  crisis  now  facing  the 
nation.  Such  reorganization  must  be  accompanied  by  fundamental  reforms  in  the 
licensing  procedures.  Mr.  Simpson's  testimony  contains  a  number  of  recommenda- 
tions in  this  regard;  also,  we  have  recently  requested  the  Joint  Committee  on 
Atomic  Energy  to  schedule  hearings  on  licensing  at  the  earliest  possible  date.  We 
urge  this  committee  to  encourage  the  holding  of  such  hearings  as  a  parallel  to  the 
reorganization  initiative  you  are  taking. 

Since  Mr.  Simpson's  testimony  was  submitted  on  H.R.  11510,  the  Adininistra- 
tion  has  announced  the  creation  of  a  new  Federal  Energy  Administration  in  the 
Executive  Branch.  We  believe  enactment  of  S.  2744  is  consistent  with  this  action 
and,  therefore,  there  should  not  be  a  delay  in  this  committee's  deliberations  on 
the  bill.  Nevertheless,  if  it  becomes  evident  that  other  provisions  of  the  bill  may 
be  delayed  by  this  or  any  other  action,  we  recommend  that  the  Nuclear  Energy 
Commission  be  established  at  the  earliest  possible  time. 
Sincerely, 

William  R.  Gould. 

Statement  of  John  W.  Simpson,  Vice  Chairm.\n,  Atomic  Industrial 

Forum,  Inc. 

Mr.  Chairman,  and  members  of  the  Committee,  I  am  pleased  to  be  here  today 
on  behalf  of  the  Executive  Committee  of  the  Atomic  Industrial  Forum,  Inc.  to 
discuss  issues  relevant  to  H.R.  11510,  a  bill  introduced  by  the  Chairman  and 
others  to  establish  a  new  Energy  Research  and  Development  Administration 
(ERDA)  and  a  Nuclear  Energy  Commission  (NEC). 

The  Atomic  Industrial  Forum  is  a  not-for-profit  membership  corporation 
organized  in  the  State  of  New  York.  Its  members  comprise  nearly  600  corporate 
and  institutional  members  in  the  United  States  as  well  as  in  some  25  other  coun- 
tries, all  of  which  share  a  common  interest  in  the  development  and  application  of 
atomic  energy  for  peaceful  purposes.  Because  of  the  diversity  of  its  members,  which 
include  utilities  (both  public  and  investor-owned),  manufacturing  companies, 
engineer-constructors,  mining  and  milling  companies,  universities,  labor  unions, 
professional  firms,  financial  institutions,  government  organizations,  and  other 
profit  and  nonprofit  entities,  the  Forum,  as  a  matter  of  policy,  does  not  take 
positions  on  matters  pending  before  the  Congress.  However,  when  possible,  we  do 
make  an  effort  to  identify  relevant  technical,  legal  and  policy  considerations  and 
to  provide  a  mechansim  for  determining  and  articulating  the  views  of  our  various 
members. 

H.R.  11510  contains  a  declaration  that  it  is  in  the  public  interest  that  the 
licensing  and  regulatory  functions  of  the  Atomic  Energy  Commission  should  be 
separated  from  its  other  functions,  which  would  be  transferred  to  ERDA.  These 
activities  would  be  reconstituted  in  a  Nuclear  Energy  Commission. 

As  AEC  Director  of  Regulation,  L.  Manning  Mimtzing,  stated  before  this 
Committee  when  testifying  on  H.R.  9090  on  July  31,  there  has  been  almost 
uniform  agreement  among  those  who  have  studied  the  problem  that  a  separate 
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regulatory  commission  for  nuclear  matters  should  be  established  at  an  appropriate 
time.  We  agree  with  this  consensus  and  believe  that  the  time  for  separating  the 
Commission's  regulatory  and  promotional  functions  is  now  at  hand.  Our  con- 
clusion in  no  way  constitutes  a  reproof  of  the  AEC  for  the  manner  in  which  it  has 
carried  out  either  its  regulatory  or  promotional  functions.  As  the  Chairman  is 
well  aware,  during  the  early  days  of  nuclear  energy,  the  Commission  was  essen- 
tially the  exclusive  source  of  expertise  for  nuclear  technolog\\  It  was  quite  logical 
and  indeed  necessary  that  as  the  technology  was  developed,  the  Commission 
should  perform  the  research  and  establish  the  regulatory  provisions  required  to 
ensure  its  safet.y.  The  record  has  been  an  exemplary  one. 

As  the  nuclear  industry  has  grown,  the  Commission  has  adjusted  its  internal 
organization  to  sej^arate  its  regulatory  and  promotional  functions  and  as  Mr. 
Muntzing  pointed  out,  they  are  now  virtually  the  responsibilities  of  two  separate 
agencies  brought  together  at  the  level  of  the  Commissioners. 

Nevertheless,  the  Commission  has  been  subjected  to  criticism  for  an  organiza- 
tional structure  that  is  said  to  lend  itself  to  a  conflict  of  interest  in  nuclear  plant 
licensing  cases.  We  believe  that  this  criticism  is  unjustified  and  would  not  of 
itself  warrant  sufficient  ground  for  separating  the  principal  functions  now  under 
the  jurisdiction  of  the  AEC. 

We  are  mindful  that  there  is  a  need  for  balanced  decision-making  in  developing 
the  regulatory  framework  for  licensing  nuclear  power  facilities.  There  is  a  danger 
that  a  separate  Nuclear  Energy  Commission  could  become  unduly  conservative 
in  establishing  safety  standards  and  require  measures  that  are  neither  necessary 
nor  desirable  and  that  could  impede  the  development  of  nuclear  power  as  a  prin- 
cipal energy  source  for  the  country.  Forum  groups  have  been  critical  in  certain 
instances  in  the  past  of  what  were  considered  to  be  overly  conservative  positions 
taken  by  the  AEC's  regulator^-  staff  and  we  have  had  our  share  of  complaints  of 
what  we  have  called  "ratcheting"  and  the  imposition  of  unnecessary  and  redun- 
dant safety  features  at  each  stage  of  the  licensing  and  construction  process.  Sep- 
aration of  the  licensing  and  promotional  functions  would  tent  to  exacerbate  this 
situation.  We  wish  to  emphasize,  therefore,  the  necessity  that  a  balanced  approach 
to  regulatory  decision-making  be  taken  within  and  by  the  NEC. 

The  relationship  of  the  NEC  to  ERDA  will  be  an  extremely  important  one.  It 
is  important  that  the  exchange  of  technical  information  between  the  two  agencies 
be  facilitated.  It  is  essential  that  new  developments  in  reactor  safety  that  come 
to  light  through  the  regulatory  process  be  transmitted  to  ERDA  so  as  to  incorpo- 
rate the  best  safety  features  into  advanced  reactor  designs.  While  ERDA  will 
bear  the  primary  nuclear  safety,  research,  and  development  responsibilities  for 
advanced  systems,  as  a  minimum  NEC  should  have  a  sufficient  research  and 
development  capability  under  its  own  control  so  as  to  be  able  to  discharge  its 
responsil)ilities  for  independently  validating  safety  margins.  There  will  undoubt- 
edly be  a  need  for  continuous  interaction  among  ERDA,  NEC,  private  industry, 
and  other  government  agencies  in  the  continuous  on-going  evaluation  of  safety 
mechanisms  being  built  into  plants  today  and  designed  for  those  to  be  built  in  the 
future. 

With  respect  to  consolidating  all  energy  research  and  development  into  a  single 
administration  and  the  prospect  of  significantly  increasing  the  commitment  to 
federal  research  and  development  over  present  levels,  we  wish  to  underscore  the 
importance  we  ascribe  to  maintaining  a  strong  commitment  to  nuclear  energy 
even  while  up-grading  federal  research  and  development  support  for  other  energy 
technologies.  We  agree  that  increased  research  and  development  is  needed  for 
non-nuclear  energy  applications,  but  it  should  not  be  achieved  at  the  expense  of  a 
reduction  in  nuclear  energy  research  and  development. 

While  we  agree  that  the  time  is  ripe  to  separate  the  Commission's  regulatory 
functions,  its  impact  on  the  on-going  licensing  program  must  be  carefully  consid- 
ered, particularly  with  respect  to  ])otential  transitional  problems,  including  the 
provision  of  adequate  manpower.  This  is  particularly  urgent  in  view  of  the  current 
energy  crisis  facing  our  nation.  Moreover,  as  the  Committee  knows,  the  President, 
recognizing  the  substantial  contribution  which  nuclear  power  can  play  in  closing 
the  gap  between  supply  and  demand,  recently  called  on  the  AEC  to  reduce  the 
long  lead  times  for  the  licensing  of  nuclear  power  plants.  This  will  not  be  accom- 
plished through  mere  reorganization,  but  the  creation  of  the  new  NEC  provides 
an  appropriate  occasion  for  instituting  licensing  reforms  which  would  help  to 
sim.plify  licensing  procedures  and  reduce  delays  in  bringing  these  badly  needed 
facilities  on  the  line. 

The  NEC  must  be  provided  adequate  staffing  and  technical  assistance  in  order 
to  reduce  the  long  license  application  processing  times  that  the  industry  has  been 
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and  continues  to  be  experiencing.  In  this  connection  we  have  noted  the  state- 
ments of  both  Mr.  Muntzing  and  Commissioner  Doub  that  recent  cuts  in  the 
regulatory  staff  budget  will  mean  that  their  announced  plans  for  reducing  the 
license  processing  time  cannot  be  implemented.  We  believe  this  to  be  extremely 
unfortunate.  We  are  very  much  concerned  that  current  efforts  to  implement 
faster  reviews  of  standardized  plants  and  systems  will  have  to  be  curtailed  due  to 
inadequate  manpower  at  the  staff  level. 

We  must  also  voice  our  concern  over  the  possibility  that  the  salutary  move  to 
identify  generic  issues  and  thtn  hold  rulemaking  hearings  on  those  issues  separately 
from  individual  licensing  hearings  might  also  have  to  be  curtailed  by  lack  of  man- 
power. Standardized  plant  reviews  and  hearings  on  generic  issues  are  l)oth  essential 
to  shortening  licensing  time.  We  strongly  urge,  therefore,  that  during  the  transi- 
tion to  the  NEC  the  new  commission  be  given  all  the  authority  and  all  the  support 
it  requires  to  attract  and  retain  the  technical  manpower  necessary  to  carr^^  out 
and  to  accelerate  the  existing  initiatives  for  speeding  up  the  licensing  process. 

As  the  Chairman  knows,  the  time  required  to  obtain  a  license  to  construct 
or  operate  a  nuclear  power  plant  has  increased  drastically  over  the  last  several 
years  with  current  estimates  running  9  to  10  years.  If  this  time  is  to  be  substantially 
reduced  as  the  President  has  requested,  substantial  changes  will  need  to  be  made 
in  the  licensing  procedures.  Important  among  these  are  restriction  of  the  hearing 
at  the  operating  license  stage  as  proposed  by  the  AEC  last  year;  elimination  of 
mandatory  review  by  the  Advisory  Committee  on  Reactor  Safety  of  each  applica- 
tion as  proposed  by  the  AEC  several  times  in  the  past;  and  modification  of  the 
section  105(c)  prelicensing  antitrust  review  to  permit  issuance  of  a  construction 
permit  or  operating  license  subject  to  completion  of  the  antitrust  review. 

Consideration  also  needs  to  be  given  to  the  establishment  of  siting  procedures 
which  will  provide  for  final  approval  of  sites  at  an  early  stage  and  which  will 
coordinate  and  consolidate  the  interests  of  Federal,  state  and  local  agencies. 
Several  bills  are  now  pending  before  the  Congress  which  seek  to  accomplish  these 
objectives. 

In  addition,  at  the  agencj'-  level,  steps  need  to  be  taken  to  use  existing  authority 
to  streamline  staff  review  and  simplify  hearing  and  appeal  procedures.  Com- 
missioner Doub  recently  indicated  that  he  favored  reostablishment  of  procedures 
which,  in  certain  circumstances,  would  permit  construction  to  begin  in  advance 
of  issuance  of  the  construction  permit.  This  would  be  a  step  in  the  right  direction. 
Consideration  should  also  be  given  to  eliminating  the  Atomic  Safety  and  Licensing 
Appeal  Board  in  favor  of  appeal  directly  to  the  Commission.  The  appeal  board  was 
established  by  the  Commission  two  years  ago  in  an  effort  to  insulate  the  Com- 
missioners from  potential  charges  of  conflict  of  interest  resulting  from  their  dual 
responsibilities  of  regulating  and  promoting.  Since  NEC  will  only  have  the  licens- 
ing function,  it  is  appropriate  to  put  the  Commission  back  into  the  decision- 
making process.  The  licensing  of  nuclear  power  plants  involves  important  matters 
of  public  policy  as  well  as  technical  considerations  and  the  final  licensing  decision 
should  be  made  by  officials  who  have  been  appointed  to  administer  the  nuclear 
power  program  and  who  are  sensitive  to  the  broad  public  policy  considerations 
which  are  involved. 

While  we  believe  it  is  important  to  consider  licensing  reforms  such  as  those  just 
mentioned  as  part  of  the  reorganization  of  AEC,  we  are  not  suggesting  that  H.R. 
11510  should  be  revised  to  cover  them.  Accordingly,  these  are  clearly  matters 
which  require  the  immediate  attention  of  the  Congress,  the  Commission  and  the 
industry.  Accordingly,  the  Chairman  of  the  Forum,  on  behalf  of  its  entire  Board 
of  Directors,  recently  requested  the  Joint  Committee  on  Atomic  Energy  to  sched- 
ule hearings  at  the  earliest  possible  date  to  review  the  whole  licensing  process, 
including  new  measures  as  well  as  the  current  process.  We  believe  a  record  of 
testimony  from  expert  industry  and  government  witnesses  would  help  to  pin- 
point licensing  pitfalls  and  thereby  move  rapidly  toward  meeting  the  President's 
goal.  We  would  urge  this  Committee  to  encourage  the  holding  of  such  hearings 
as  a  parallel  to  the  reorganization  initiative  you  have  taken. 

We  also  are  mindful  of  the  President's  charge  to  Commissioner  Doub  and  his 
interagency  study  group  to  review  the  total  regulatory  structure  for  the  energy 
industry  in  this  countrj^  with  a  view  to  improving  energy  regulation  so  as  to 
assure  that  our  energy  needs  will  be  reasonably,  responsibly,  and  expeditiously 
met.  While  we  do  not  believe  that  separation  of  the  Commission's  regulatory 
function  need  be  deferred  until  the  completion  of  Commissioner  Doub's  review, 
it  is  essential  that  the  direction  and  preliminary  results  of  this  study  be  kept  in 
constant  view  so  that  its  effect  on  the  establishment  of  NEC  can  be  promptly 
taken  into  account  and  so  that  the  transition  from  the  present  system  to  what  is 
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hopefully  an  improved  and  more  responsive  system  can  be  managed  with  the 
least  disruption  and  delay. 

H.R.  11510  is  similar  to  H.R.  9090,  the  Administration-sponsored  energy 
reorganization  bill,  insofar  as  it  estabUshes  ERDA  and  NEC.  However,  at  least 
with  respect  to  NEC,  we  believe  H.R.  11510  embodies  a  preferable  approach 
since  it  spells  out  more  precisely  the  responsibilities  of  NEC  in  two  important 
areas,  namely,  the  provision  of  research  services  required  to  support  its  licensing 
and  regulatory  functions  and  the  provision  for  NEC  licensing  of  certain  ERDA 
facilities.  The  research  provisions  should  help  to  assure  that  the  Commission  will 
have  at  its  disposal  the  technical  support  which  it  needs  to  independently  assess 
the  design  and  safety  features  of  nuclear  facilities.  The  provision  for  NEC  licensing 
of  certain  ERDA-sponsored  demonstration  projects  will  help  to  assure  the 
licensabiUty  of  these  facilities  when  they  become  technically  and  commercially 
viable,  as  well  as  facilitate  the  exchange  of  technical  information  between  the 
agencies. 

In  conclusion,  the  Executive  Committee  of  the  Atomic  Industrial  Forum 
supports  the  objectives  of  H.R.  11510.  We  endorse  the  estabhshment  of  a  Nuclear 
Energy  Commission  and  believe  that  the  separation  of  authority  which  will  be 
accomplished  in  this  manner  will  help  the  nuclear  power  industry  provide  a 
larger  share  of  our  nation's  needed  energy  supplies  more  rapidly  and  so  assist  in 
alleviating  the  energy  crisis  we  are  now  facing. 

Senator  Ribicoff.  We  do  appreciate  your  coming  here  and  because 
of  the  time  element,  I  wonder,  Mr.  Simpson,  if  I  submitted  a  series  of 
questions  to  you,  would  you  be  good  enough  to  answer  them  for  me  in 
writing? 

Mr.  Simpson.  Most  certainly. 

Senator  Ribicoff.  We  will  submit  them  to  you  and  if  we  could  have 
the  answers  in  a  week — you  will  not  find  them  complicated — I  am  sure 
you  and  the  staff  together  can  pull  them  together. 

Mr.  Simpson.  Most  certainly,  Mr.  Chairman. 

[The  material  supplied  for  the  record  follows :] 

Question  No.  1.  How  much  of  its  own  money  should  private  industry  and  the 
Federal  Government  invest  in  research  in  the  next  10  years? 

Answer.  It  is  my  opinion  that  the  $20  Billion  proposed  by  the  Federal  Govern- 
ment is  approximately  the  correct  amount  for  the  Government  to  invest  in  the 
next  ten  years.  Private  industry  should  invest  approximately  $8  to  $10  Billion 
during  that  period.  I  arrived  at  that  figure  by  using  the  approximately  $1  Billion 
that  Westinghouse  expects  to  spend,  and  believe  that  should  represent  about  25% 
of  that  required  in  the  generation,  transmission  and  distribution  research  by  pri- 
vate industry.  Inasmuch  as  that  part  of  the  total  electrical  equipment  represents 
only  10%  but  is  the  part  that  requires  the  most  research  and  development,  I  am 
assuming  that  the  remainder  of  the  industry  should  spend  at  approximately  one- 
half  the  scale  on  which  they  spend  for  generation,  transmission  and  distribution. 

Question  No.  2.  What  plans  for  energy  research  does  Westinghouse  have  for 
the  next  10  years? 

Answer.  Westinghouse  expects  to  continue  with  the  major  effort  on  improve- 
ment in  pressurized  water  reactors  and  continue  its  development  in  the  liquid 
metal  fast  breeder  reactor.  We  expect  that  the  first  demonstration  plant  will  be 
completed  and  that  we  will  be  involved  in  building  some  of  the  first  commercial 
fast  breeder  reactors  within  the  next  ten  years.  We  will  continue  work  on  the 
adaptation  of  the  NERVA  nuclear  rocket  engine  for  terrestrial  applications  such 
as  coal  gasification  and  the  powering  of  surface-effect  vessels  for  the  Navy  and 
others.  We  will  continue  the  development  of  higher-temperature  and  therefore 
higher-efficiency  gas  turbines  and  continue  to  improve  the  availability  and  ef- 
ficiency of  steam  turbines  and  generators.  We  will  also  be  continuing  work  on 
uranium  enrichment,  the  ability  to  obtain  uranium  as  a  by-product  from  phos- 
phates and  other  processes,  and  continue  our  efforts  at  improving  the  efficiency  of 
uranium  mining.  We  will  have  a  major  effort  in  developing  master  computer 
controls  'or  complete  generation,  transmission  and  distribution  systems  which 
would  serve  for  economic  load  dispatch,  protection  and  load  shedding  of  non- 
essential loads  during  energy  shortages.  We  will  also  have  major  projects  on 
ultra-high  voltage  transmission,  both  AC  and  DC,  in  the  1100  KV  to  1500  KV 
range.  We  have  already  built  and  tested  the  largest  superconducting  cryogenic 
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generator  in  the  world  and  expect  to  continue  with  that  program  as  well  as  a 
development  program  on  cryogenic  transmission.  In  an  attempt  to  alleviate  the 
problems  caused  by  the  waste  heat  steam  generating  plants,  we  are  continuing  the 
development  of  a  wet/dry  cooling  tower  line  of  products.  We  will,  of  course,  be 
working  in  many  other  areas  of  energy  research  and  development  during  this 
period. 

Question  No.  3.  How  much  will  it  spend  on  energy  R&D  during  this  period? 

Answer.  In  excess  of  $1  Billion. 

Question  No.  4.  What  could  ERDA  do  to  help  conserve  the  consumption  of 
electrical  energy? 

Answer.  It  could  do  research  on  many  potentially  effective  ways  of  saving 
energy,  such  as  improving  insulation  for  buildings,  for  instance.  It  also  can  develop 
the  expertise  for  evaluating  the  overall  effect  of  many  suggested  measures  for 
energy  conservation  and  thereby  advise  the  government  and  industry  as  to  which 
are  practical. 

Question  No.  5.  Do  you  foresee  any  problems  in  assuring  that  the  new  knowledge 
developed  by  ERDA  is  put  to  immediate  and  effective  use  by  private  industry? 

Answer.  Yes,  I  believe  that  that  will  be  one  of  the  key  problems.  A  positive 
method  should  be  delineated,  in  writing,  prior  to  starting  a  development  pro- 
gram as  to  how  the  information  will  be  transmitted  to  private  industry  so  that  it 
can  be  used  effectively.  The  ability  of  a  prospective  contractor  to  assure  that  the 
knowledge  developed  will  have  widespread  use  should  be  an  important  cirteria. 

Question  No.  6.  Should  greater  emphasis  be  placed  in  S.  2744  on  demonstration 
projects  or  even  Government  support  of  full-scale  commercial  operations  exploit- 
ing new  technology? 

Answer.  I  believe  that  ERDA  should  have  the  right  to  support  demonstration 
plants  exploiting  new  technology.  Almost  bj'  definition,  if  the  technology  is 
sufficiently  advanced  to  go  to  full-scale  commercial  operations,  it  should  require 
ittle  or  no  subsidy. 

Question  No.  7.  Why  do  you  say  that  new  energy  sources  cannot  be  of  much 
help  in  our  becoming  self-sufficient  by  1985? 

Answer.  It  is  our  estmiate  and  that  of  the  Department  of  the  Interior  that  the 
energj^  use  in  the  United  States  in  1985  will  be  approximately  120  Quadrillion 
BTU  per  year.  When  one  considers  the  magnitiide  of  that  amount  of  energy,  it 
becomes  apparent  that — if  anything  is  to  be  of  much  help,  say  20%  of  that  amount 
in  1985 — it  would  require  a  proven  technology  with  an  industrial  base  for  the 
manufacture,  installation  and  construction  of  the  plants  already  in  being.  If  one 
follows  the  history  of  all  major  development  projects,  no  one  has  ever  come  within 
an  order  of  magnitude  of  reaching  this  size  within  a  period  of  twelve  years. 

While  some  may  consider  that  nuclear  powe.  as  represented  by  the  light  water 
reactors  is  still  a  new  energy  source,  and  developmental,  I  consider  that  it  is  a 
mature  industry  at  this  time.  The  first  attempt  to  build  a  nuclear  power  plant 
was  started  in  1946.  The  first  demonstration  plant  of  a  commercial  size  was  not 
finished  until  slightly  more  than  ten  years  later,  and  it  was  ten  years  after  that  in 
1966  before  a  significant  number  of  plants  were  bought.  Today,  twenty-seven 
years  later,  we  have  a  relatively  small  percentage  of  the  total  enregj^  used  in  the 
U.S.  being  provided  by  nuclear  energj\ 

However,  currently  there  are  200  million  kilowatts  of  nuclear  plants  in  opera- 
tion, under  construction  or  on  order,  and  I  believe  it  is  possible  that  500  million 
kilowatts  could  be  in  operation  by  1985  and  this  would  be  of  significant  help. 

Question  No.  8.  Prior  witnesses  at  these  hearings  have  suggested  that  one  way 
to  relieve  the  energy  crunch  in  the  next  10  or  15  years  would  be  for  the  Govern- 
ment to  provide  the  necessary  incentives  for  the  construction  of  plants  to  extract 
gas  from  coal  and  oil  from  shale.  Would  this  be  preferable  to  putting  all  our  hopes 
on  increased  construction  of  nuclear  power  plants? 

Answer.  I  believe  that  necessary  incentives,  including  research  and  development 
and  demonstration  plants,  should  be  provided  to  develop  the  processes  and  exploit 
the  possibility  of  extracting  gas  from  coal  and  oil  from  shale.  I  believe  that  gas 
can  be  extracted  from  coal,  and  the  first  commercial  plants  could  be  in  operation 
in  the  early  1980s.  The  energy  produced  in  this  manner  will  be  quite  expensive 
compared  with  that  produced  by  nuclear  plants  but  will  be  required  for  gas  tur- 
bines and  combined  cycle  peaking  plants  which  are  used  such  a  small  fraction  of 
the  year  that  the  cost  of  energy  is  not  so  important  as  the  capital  cost.  This  gas, 
even  at  the  higher  price,  will  have  other  uses  where  it  will  be  economically  com- 
petitive. I  feel  less  hopeful  that  the  oil  can  be  extracted  from  shale  in  a  reasonable 
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time  and  at  a  reasonable  cost.  However,  this  source  is  so  important  that  the 
development  should  continue  with  the  hope  that  success  can  be  achieved. 

I  do  not  advocate  putting  all  our  hopes  on  increased  construction  of  nuclear 
power  plants,  and  do  advocate  a  large  increase  in  the  number  of  coal-burning 
electric  generating  plants.  However,  nuclear  is  the  only  one  of  the  newer  technolo- 
gies to  have  been  demonstrated  in  such  magnitude,  and  therefore  is  the  only  one  of 
which  we  can  be  certain. 

Question  No.  9.  How  many  nuclear  plants  would  have  to  be  built  by  1985  to 
give  us  self-sufficiency? 

Answer.  It  is  my  opinion  that,  together  with  conservation  measures,  1,200,000 
MW  of  electric  generation  by  1985  could  give  us  essential  self-sufficiency.  This 
would  be  broken  down  as  follows: 
500,000  MW  of  Nuclear 
400,000  MW  of  Coal 
300,000  MW  of  Oil.  Gas  and  Hydro 

Question  No.  10.  Will  there  be  enough  construction  capability  around  in  teims 
of  trained  personnel,  equipment  and  financing  to  make  this  possible? 

Answer.  The  industrial  base  exists  today  which  is  capable  of  being  expanded 
in  the  time  scale  required  in  order  to  meet  the  final  objectives.  Starting  today,  the 
manufacturing  plants  for  all  the  major  components  can  be  completed  and  turning 
out  those  components  within  four  to  five  years  in  essentially  any  quantity  required. 
If  the  need  existed,  the  manufacturers  could  supply  the  necessary  capital.  Trained 
personnel  for  field  construction  and  operation  would  be  a  problem,  but  I  am 
convinced  that  there  is  sufficient  time  in  which  to  train  them  if  a  proper  program 
is  initiated.  There  will  be  some  shortages  of  engineers,  particularly  in  the  archi- 
tect/engineer firms,  unless  there  is  a  major  shift  to  standardized  plants.  The  neces- 
sary financing  on  the  part  of  the  buying  utility  can  only  be  provided  if  they  have 
proper  rate  relief  from  their  respective  utility  commissions.  However,  inasmuch 
as  this  may  be  essential  to  the  continued  industrial  and  economic  development  of 
the  United  States,  and  considering  the  small  percentage  of  our  Gross  National 
Product  involved,  it  seems  to  me  it  is  a  small  price  to  pay. 

Question  No.  11.  What  has  caused  the  delay  in  constructing  new  nuclear  power 
plants? 

Answer.  The  delays  have  been  many-fold.  It  is  my  opinion,  however,  that  a 
great  part  is  directly  attributable  to  licensing  and  regulation  or  stems  indirectly 
from  that  source.  It  is  extremely  time-consuming  to  prepare  the  preliminary 
safety  report,  and  this  report  then  requires  in  excess  of  a  year  for  review  by  the 
regulatory  bodies.  Even  if  a  plant  is  a  duplicate  of  a  previously  built  plant,  a  com- 
plete review  is  required  starting  from  scratch.  In  almost  all  of  the  plants  started 
in  the  late  1960s,  major  changes  were  required  to  satisfy  regulatory  requirements 
after  construction  had  started.  This  required  stopping  part  or  all  of  the  construc- 
tion, redesigning,  procuring  the  equipment  and  backfitting  it  into  the  plant.  In 
many  cases,  startup  could  not  be  initiated  because  of  the  lack  of  an  operating 
license.  However,  when  the  license  was  finally  received  and  startup  attempted,  if 
some  minor  technical  bug  was  discovered,  lateness  was  blamed  on  the  technical 
problem  which  was  not  really  the  root  cause.  Frequently  during  the  licensing  proc- 
ess a  new  question  is  asked  or  a  new  difficulty  develops  which  requires  extensive 
analytical  work,  and  perhaps  R&D  and  design,  before  the  regulatory  body  can 
be  assured  that  everything  is  satisfactory.  This  frequently  takes  a  considerable 
amount  of  time  and  may  well  lead  to  physical  changes  in  a  partially  constructed 
plant. 

There  have  undoubtedly  been  some  delays  in  delivery  of  equipment  to  sites, 
but  these  have  been  relatively  minor  and,  in  most  instances,  major  pieces  of  equip- 
ment have  been  at  the  site  for  manj^  months  awaiting  installation. 

Also,  of  course,  there  have  been  some  instances  of  equipment  not  operating 
properly  and  having  to  be  corrected  or  replaced.  These  have  been  on  the  whole 
relatively  minor. 

There  have  been  a  number  of  cases  of  improper  documentation  of  quality  control 
procedures  or  improper  field  construction  work,  and  these  have  caused  some 
delays. 

There  has  been  a  very  marked  reduction  in  labor  productivity  over  the  past 
six  or  seven  years.  It  should  be  noted  that  essentially  identical  plants  sometimes 
take  as  many  as  twice  the  number  of  manhours  at  one  site  as  at  the  other.  This 
obviously  extends  the  construction  time.  With  the  experience  we  now  have,  I 
believe  it  is  possible  to  substantially  reduce  the  time  required  to  construct  future 
plants,  particularly  with  standardized  plants  and  essentially  mass-produced 
offshore  nuclear  power  plants. 
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Question  No.  12.  How  much  can  NEC  do  in  eliminating  these  delays? 

Answer.  We  have  proposed  to  the  AEC  a  number  of  things  that  can  be  done 
bj^  the  regulatory  to  eliminate  delays.  I  am  attaching  a  copy  of  a  letter  of  Decem- 
ber 4,  1973  to  Chairman  Ray  outlining  these. 

Question  No.  13.  How  much  could  ERDA  do  in  eliminating  these  delays? 

Answer.  I  do  not  believe  that  ERDA  can  play  a  major  part  in  this  area  in  the 
near  future.  If  they  do  do  safety  research,  they  may  be  able  to  simplify  the  designs 
and  add  increased  assurance  of  safety  and  this  would  certainly  be  helpful. 

Question  No.  14.  Why  do  you  say  that  the  proposed  reorganization  of  the  AEC 
into  NEC  will  result  in  nuclear  plants  being  licensed  with  "less  delay,  fewer 
court  challenges,  and  savings  to  the  consumer  of  electricity?" 

Answer.  I  say  this  because  part  of  the  lack  of  confidence  in  the  AEC  regulatory 
bodies  stems  from  the  fact  that  they  have  a  dual  responsibility  that  is  both 
promotion  and  regulation.  With  a  newly  constituted  NEC,  with  the  entire  or- 
ganization including  the  Commissioners  being  responsible  only  for  safety,  I  believe 
they  will  have  increased  credibility  and  there  will  be  more  acceptance  by  those 
who  have  been  protesting  nuclear  plants  that  they  have  been  properly  studied 
and  are  safe.  This  certainly  reduces  the  hearing  times,  would  reduce  the  number 
of  court  challenges  and,  bj^  saving  construction  time,  would  provide  the  power 
earlier  and  at  less  cost  to  the  consumer. 

Question  No.  15.  Would  increasing  the  speed  with  which  nuclear  power  plants 
were  built  endanger  the  health  and  safetj^  of  our  citizens? 

Answer.  The  answer  to  this  is  an  emphatic  "No."  We  have  proposed  no  changes 
in  any  phase  of  the  design,  regulation  or  construction  that  would  in  any  way 
endanger  safety ;  rather,  it  is  our  opinion  that  the  things  we  have  proposed  would 
in  fact  enhance  it. 

Westinghouse  Electric  Corporation, 

Power  Systems  Company, 
Pittsburgh,  Pa.,  December  4,  1973. 

Subject:  President  Nixon's  Six- Year  Target. 

Hon.  Dixy  Lee  Ray, 

Chairman,  U.S.  Atomic  Energy  Commission, 
Washington,  D.C. 

Dear  Dr.  Ray:  In  a  November  7,  1973  speech,  President  Nixon  challenged  the 
Atomic  Energy  Commission  and  the  nuclear  industry  to  reduce  the  time  required 
to  put  nuclear  power  plants  on  line  from  ten  years  to  six  years. 

A  cycle  of  six  years  or  less  has  been  achieved  in  the  United  States  in  the  past, 
is  the  practice  abroad  today,  and  again  can  be  made  the  practice  here  in  the 
immediate  future.  The  steps  that  have  to  be  taken  are  simple  and  possible.  In 
this  letter  we  have  summarized  our  thoughts  on  what  can  be  done  in  the  licensing 
arena.  Further  studies  have  to  be  carried  out  before  concrete  ideas  can  be  for- 
malized on  means  to  expedite  construction,  assure  material  and  manpower 
availability  and  raise  the  necessary  funds.  When  these  studies  are  completed,  they 
will  be  the  subject  of  a  later  letter. 

The  key  strategy  to  achieve  a  six-year  cycle  is  to  replace  the  current  series 
process,  i.e.,  licensing  followed  by  construction,  with  a  process  in  which  both 
licensing  and  construction  are  in  parallel.  With  about  200  nuclear  power  plants 
in  the  United  States  either  in  operation,  in  construction  or  under  design  the 
nuclear  community  has  the  experience  to  implement  a  parallel  process  which 
maintains  the  high  standards  of  safety  currently  practiced,  recognizes  the  im- 
l^ortance  of  preserving  environmental  values,  and,  at  the  same  time,  allows  early 
delivery  of  nuclear  energy  to  ease  the  energy  shortage. 

The  attached  Figure  1  depicts  the  present  licensing-construction  situation.  Before 
an  application  can  be  reviewed,  the  utility  must  select  a  site,  choose  its  suppliers 
and  prepare  the  PSAR — a  process  which  can  take  up  to  24  months.  A  construction 
permit  from  the  AEC  then  is  required  prior  to  beginning  site  preparation  and 
construction.  An  average  construction  permit  application  review  and  public 
hearing  takes  about  30  months,  and  no  site  work  is  allowed  until  this  review  is 
complete.  Construction  takes  about  six  years  after  the  permit  is  granted.  Thus, 
the  total  time  required  to  put  a  plant  on  line  today  can  approach  10  years. 

We  believe  that  dramatic  improvement  in  lead  time  could  be  achieved  by 
paralleling  the  licensing-construction  process.  Figure  2  shows  the  near-term 
benefit  to  be  gained. 

The  single  most  important  step  for  the  near  term  is  granting  an  exemption  for 
site  preparation  and  preliminaty  construction.  To  obtain  such  an  exemption,  we 
believe  it  is  necessary  first  to  have  an  Environmental  Report  prepared  and  a 
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mini-NEPA  review  conducted.  (Of  course,  unless  this  review  indicates  the  benefits 
from  proceeding  with  preUminary  work  outweigh  the  costs,  the  exemption  should 
not  be  granted.) 

An  adequate  Environmental  Report  can  be  prepared  in  six  months  for  a  new 
site  and  in  three  months  for  an  existing  site  as  long  as  a  plant  of  proven  design 
is  committed.  The  Environmental  Report  should  contain  a  cost/benefit  analysis 
showing  that  the  benefits  of  early  power  generation,  availability  of  site  charac- 
teristics during  the  Staff  review,  etc.  more  than  offset  the  risk,  to  the  utiUty,  of 
restoration  costs  and  the  harm  to  the  environment  if  the  site  is  found  not  suitable 
for  a  nuclear  power  plant.  The  cost/benefit  analysis  would,  of  course,  be  even 
more  positive  if  the  utility  can  demonstrate  that  its  power  demands  require 
building  a  fossil  plant  at  the  same  site  if  the  site  is  unsuitable  for  a  nuclear  installa- 
tion. Once  the  Environmental  Report  is  filed,  the  Commission  can  conduct  the 
NEPA  review  in  two  stages.  The  first  stage,  referred  to  above,  as  a  mini-NEPA 
review,  would  concentrate  on  the  cost/benefit  analysis  of  the  site  preparation  and 
preliminary  construction  exemption.  We  believe  that  this  stage  could  be  com- 
pleted in  3  months.  This  period  would  cover  the  staff  review,  the  preparation  of 
the  staff  opinion,  the  publishing  of  notice  in  the  Federal  Register,  and  the  evalua- 
tion of  comments  received  in  response  to  such  notice.  Granting  of  an  exemption 
after  this  mini-NEPA  review  could  save  as  many  as  33  months.  The  second  stage 
of  the  NEPA  review  process  would  be  the  detailed  review  as  conducted  today. 

In  parallel  with  the  detailed  NEPA  review,  the  safety  review  of  the  plant 
would  be  performed.  In  this  regard,  elimination  of  repetitive  reviews  is  needed. 
Designs  previously  reviewed  by  the  Commission  and  designs  that  were  part  of  an 
application  which  has  received  a  recent  Construction  Permit  should  not  undergo 
another  detailed  review  by  the  Regulatory  Staff.  The  Westinghouse  3425  MWt 
Nuclear  Steam  Supply  System  is  an  example  of  a  design  already  reviewed  by  the 
Regulatory  Staff.  A  reference  document,  RESAR-3,  describing  this  NSSS,  was 
filed  in  June  1972,  and  was  subject  to  detailed  generic  review  bj'^  the  Regulatory 
Staff  in  conjunction  with  the  Catawba  application  (ACRS  letter  issued  on 
November  13,  1973).  Material  submitted  to  answer  Regulatory  Staff  questions 
on  RESAR-3  are  incorporated  in  a  new  all-inclusive  document,  RESAR-3 
Consolidated  Version,  filed  with  the  Regulatory  Staff  on  December  3,  1973. 
This  document,  which  is  used  or  will  be  used  by  more  than  30  additional  nuclear 
power  plants  should  receive  an  "as-low-as-practicable"  number  of  additional 
questions. 

The  struggle  toward  a  more  orderly  licensing  and  construction  process  would 
be  significantly  eased  if  equipment  important  to  safety  could  be  procured  with 
timely  assurance  of  fabrication  code  applicability.  Regulations  today  require 
equipment  to  be  procured  based  upon  fabrication  code  requirements  calculated 
by  subtracting  time  spans  from  the  Construction  Permit  date.  However,  major 
equipment  has  to  be  ordered  well  in  advance  of  the  issuance  of  a  Construction 
Permit,  and  fabrication  code  requirements  cannot  be  definitively  established  when 
such  orders  are  placed.  We  recommend  that  a  fixed  date  is  picked  for  application 
of  fabrication  codes,  i.e.,  the  date  of  application  docketing. 

With  respect  to  the  public  hearing  phase  of  the  licensing  process,  we  agree  with 
the  trend  toward  starting  hearing  activities  as  soon  as  an  application  is  docketed. 
However,  we  believe  more  discipline  is  needed  in  the  hearing  process  itself.  The 
following  are  detailed  suggestions  to  implement  this  discipline: 

a.  An  ASLB  should  be  appointed  at  the  time  the  PSAR  is  docketed. 

b.  In  the  notice  appointing  the  ASLB,  the  Commission  should  establish 
a  completion  date  for  the  ASLB  decision,  which  date  would  be  subject  to 
extension  only  for  good  cause. 

c.  The  ASLB  should  be  required  to  establish  milestone  schedules,  again 
subject  to  change  only  for  good  cause.  (See  attached  Table  1  for  an  example 
of  an  achievable  hearing  schedule.) 

d.  The  principl  >  of  finalitv  of  decisions,  as  contained  in  Appendix  M  to 
10  CFR  50  and  in  Section  21503  of  10  CFR  2  should  be  adopted  to  prevent 
repetitive  consideration  of  contentions  covered  in  other  licensing  hearings. 

e.  Consideration  should  be  given  to  the  elimination  of  the  Regulatory 
Staff  as  a  party  to  the  hearing.  Regulatory  Staff  members  might  be  made 
available  to  provide  third  party  testimonj'^  and  opinion  upon  request.  This 
change  would  simplify  the  hearing  ))rocess  and  would  alleviate  the 
present  Regulatory  Staff  manpower  sh(  rtage. 

At  the  Operating  License  stage,  we  would  like  to  offer  the  following  two 
suggestions: 
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a.  The  Regulatory  Stafif  review  should  focu<  on  whether  the  plant  as 
designed  and  built  satisfies  the  commitments  made  at  the  Construction 
Permit  stage.  "Generic  issues"  which  surface  after  the  CP  was  granted 
should  be  backfitted  only  when  the  safety  benefits  of  such  backfitting  out- 
weigh the  costs  associated  with  such  action.  In  this  connection,  the  Com- 
mission must  identifj'  a  clear  mechanism  to  distinguish  safety  "musts"  from 
safety  "wants."  Safety  "wants"  should  not  be  backfitted  and  their  adoption 
would  be  introduced  only  on  future  models  in  an  orderly  fashion. 

b.  The  Operating  License  hearing  should  not  wait  for  the  ACRS  letter  or 
the  Staff  Safety  Evaluation.  We  believe  th;  t  the  hearing  process  should  be 
initiated  soon  after  the  FSAR  is  docketed  and  proceed  in  parallel  with  the 
StaflF/ACRS  review.  The  same  type  of  discipline  in  terms  of  time  constraints 
should  be  imposed  here  as  were  suggested  for  the  CP  phase. 

We  also  believe  that  it  would  be  most  helpful  if  the  Construction  Permit  were 
issued  without  waiting  for  the  completion  of  the  Anti-trust  Review.  The  Anti- 
trust Review  does  not  concern  a  matter  of  safety  of  environmental  protection, 
and  also  is  an  operational  and  not  a  construction  matter. 

The  discussion  above  is  addressed  to  the  near-term.  In  addition,  we  would  like 
to  briefly  discuss  the  long-term  licensing  situation.  Figure  3  shows  the  long-term 
solution  which  yields  a  cycle  of  5.5  years  without  taking  into  consideration  pos- 
sible improvements  in  the  construction  phase.  To  make  this  a  practical  solution 
two  prerequisites  are  needed: 

1.  Sites  should  be  "qualified"  independent  of  any  commitments,  from 
utilities,  to  build  a  nuclear  station;  and 

2.  The  more  significant  components  and  systems  of  a  nuclear  plant,  i.e., 
NSSS,  containment,  etc.,  should  receive  AEC  approval  independent  of  a 
utility's  application. 

Most  of  the  near-term  recommendations  apply  here.  We  would  like  to  add  the 
following: 

a.  The  relationship  between  AEC,  EPA  and  the  various  states  should  be 
better  defined  and  simplified. 

b.  ACRS  review  of  each  plant  should  be  made  optional.  With  ACRS 
involvement  on  pre-selected  sites  and  standard  plant  designs,  mandatory 
ACRS  review  of  each  utilitj^'s  application  is  not  needed.  In  addition,  the  role 
of  the  ACRS,  with  the  experience  accumulated  to  date,  should  be  reassessed. 

c.  The  need  for  an  Operating  License  hearing  (provisional  and/or  final) 
should  be  reassessed.  As  a  minimum,  completion  of  the  public  hearing  at  the 
O.L.  stage  should  not  be  a  condition  for  full  power  operation. 

In  summary,  a  six  year  cycle  is  a  practical  goal.  To  meet  this  goal,  changes  to 
the  licensing  process  can  and  should  be  made.  The  recommendations  in  this  letter 
suggest  some  of  those  changes. 

We  would  be  happy  to  meet  with  you  or  members  of  your  staff  to  discuss  any 
of  the  above  recommendation-;  in  detail. 
Sincerely, 

John  W.  Simpson. 
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A  Typical  Heabing  Schedule 

Months  from 
Milestone  P8AB  docket 

Appoint  ASLB  and  establish  completion  schedule 1 

Conduct  the  special  prehearing  conference  (10  CFR  2.751a)  and  begin  dis- 
covery    3 

End  discovery 7 

Prehearing  conferences 8 

Begin  hearing 9 

Close  hearing 11 

Issue  opinion 12 

Senator  Ribicoff.  Mr.  Partridge,  please. 

Mr.  Partridge,  you  play  a  very  important  role  in  this  whole  energy 
picture,  and  I  am  glad  to  have  you  here.  I  have  to  suspend  soon 
and  I  am  wondering  if  it  would  be  an  imposition  upon  you  if  I 
asked  you  to  return  at  2  o'clock? 

Mr.  Partridge.  No  sir;  I  would  be  very  happy  to. 

Senator  Ribicoff.  I  think,  as  I  say,  you  and  your  association  have 
a  basic  role  in  this  and  I  would  just  not  like  to  slough  you  off. 

Mr.  Partridge.  I  will  be  very  happy  to  return. 

Senator  Ribicoff.  Thank  you  very  much. 

Under  those  circumstances,  the  committee  wiU  stand  in  recess  until 
2  o'clock  and  the  first  witness  this  afternoon  will  be  Mr.  John 
Partridge. 

[Whereupon,  at  12  noon,  the  subcommittee  recessed,  to  reconvene  at 
2  p.m.,  the  same  day.] 

afternoon  session 

Senator  Ribicoff.  Thank  you  very  much,  Mr.  Partridge,  for  being 
with  us.  Would  you  proceed,  sir.  I  was  just  curious,  I  see  we  have  a  lot 
of  experts  here,  why  does  a  public  building  have  to  be  so  warm  on  a 
day  like  this? 

Mr.  Partridge.  I  am  very  disappointed  in  the  Senate,  sir. 

Senator  Ribicoff.  I  keep  perspiring  here,  in  the  office,  in  the  Senate 
dining  room,  I  am  just  curious — when  it  is  warm  outside,  is  it  not  pos- 
sible to  shut  off  the  system? 

Mr.  Partridge.  It  should  be,  with  a  modern  building  such  as  this. 

Senator  Ribicoff.  These  are  locked  thermostats,  I  do  not  think 
you  can  operate  them  individually.  You  should  be  able  to  regulate  the 
temperature  to  keep  from  perspiring.  As  you  know  there  is  a  lot  of  fuel 
being  wasted. 

Mr.  Partridge.  That  is  right. 

Senator  Ribicoff.  Please  proceed,  sir. 

TESTIMONY  OF  JOHN  PARTRIDGE,  CHAIRMAN  OF  THE  BOARD  AND 
CHIEF  EXECUTIVE  OFFICER,  COLUMBIA  GAS  SYSTEM,  INC.,  WIL- 
MINGTON, DEL. 

Mr.  Partridge.  I  will  just  skim  through  my  testimony. 

I  would  just  like  to  hit  a  couple  of  highlights  of  it.  I  would  Uke  to 
emphasize,  for  example,  on  page  two. 

Although  natural  gas  is  our  prime  interest,  we  support  meaningful 
and  appropriate  efforts  to  provide  our  Nation  with  adequate  supplies 
of  all  forms  of  energy.  There  is  need  and  room  for  all,  and  our  testimony 
today  applies  to  all  forms  of  energy. 
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I  would  like  to  interject,  the  natural  gas  industry  operates  over  1 
million  miles  of  pipeline,  about  a  $50  billion  investment.  There  cannot 
be  any  question  that  natural  gas  is  the  cleanest  and  most  efficient 
form  of  energy.  It  must  have  a  marked  stake  in  the  long-range 
program. 

I  will  skip  through  the  rest  of  that  page,  which  just  points  out  that 
there  is  an  energy  crisis.  I  do  not  think  there  is  much  question  about 
that. 

Then,  we  say  that  while  there  are  many  other  actions  that  have  to 
be  promptly  taken,  the  basic  solution  is  the  earliest  possible  imple- 
mentation of  a  massive,  all  out,  Federal  energy  research,  development, 
and  demonstration  program.  This  has  to  be  done  on  a  high  urgency 
basis,  such  as  took  place  with  the  successful  Manhattan  and  Apollo 
programs. 

URGENCY  FOR  A  MASSIVE  R.   &  D.  PROGRAM  SET  FORTH 

The  urgency  and  importance  of  this  program  mandates  the  follow- 
ing essential  criteria: 

First,  it  must  be  conducted  by  a  fresh,  new  organization,  inde- 
pendent of  existing  entities,  priorities,  and  procedures,  which  pulls 
together  the  present  fragmented  Federal  energy  research  efforts,  and 
is  charged  with  overall  and  specific  accountability  for  meaningful 
results.  It  is  essentia]  that  this  program  be  subject  to  the  least 
restraints  possible,  including  those  partisan  and  political — ;it  must 
involve  an  independent  effort  by  our  best  talent  to  do  the  job  that 
must  be  done.  This  should  involve  inclusion  in  the  new  independent 
agency  of  all  pertinent,  existing  Federal  nonmilitary  energy  research 
activities,  such  as  those  in  AEC,  Department  of  Interior,  NASA,  and 
such  as  the  National  Science  Foundation. 

Second,  it  must  be  funded  on  a  sustained  basis — a  trust  fund  which 
would  provide  a  minimum  of  $2  billion  per  year  for  at  least  10  years. 
This  is  essential  so  that  needed  funds  can  be  utilized  without  any 
time  lag  and  that  long-range  commitments  can  be  readily  made. 

Third,  it  must  have  maximum  flexibility  to  function  at  its  manage- 
ment's discretion  within  broad  policy  guidelines.  It  must  operate  on  a 
sound  businesslike  basis  with  sole  authority  to  initiate  projects  of  its 
own,  by  others,  or  jointly,  and  most  important  must  be  able  to  timely 
terminate  or  cut  back  projects  if  lack  of  progress  so  dictates. 

Fourth,  its  management  and  responsibihty  should  be  vested  in  a 
Board  of  Governors  consisting  of  key  Government  officials  with  pri- 
mary responsibilities  in  areas  related  to  energy  and  persons  froni 
the  private  sector  with  high  qualifications  and  responsibilities  in 
energy  and  relevant  areas,  appointed  by  the  President  with  the 
advice  and  consent  of  the  Senate.  This  board  should  be  responsible 
only  to  the  Congress. 

We  submit  these  criteria  are  requisite  if  the  United  States  is  to 
become  self-sufficient  in  adequate  energy  as  soon  as  possible. 

S.  2744  AND  S.  2694  COMPARISON 

Although  the  objectives  of  S.  2744,  the  administration  bill,  are  con- 
sistent with  those  required,  its  provisions  meet  only  part  of  these 
essential  criteria.  However,  a  bill  has  been  introduced  in  the  Senate — 
S.  2694— which  does  meet  them.  It  is  attached  as  appendix  A  to  my 
prepared  statement. 
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A  brief  comparison  of  the  major  provisions  of  the  two  bills  will 
demonstrate  the  differences. 

The  declaration  of  purpose  is  quite  similar,  except  that  S.  2744 
provides  for  inclusion  of  military  in  the  new  administration.  S.  2694 
provides  for  military  nuclear  research  under  the  Department  of 
Defense.  We  do  not  have  a  strong  feeling  as  to  where  military  goes, 
we  think  it  should  be  separated.  Again,  as  I  think  someone  testified 
this  morning,  that  is  a  matter  that  can  be  looked  into. 

Both  bills  provide  for  the  establishment  of  an  independent  execu- 
tive agency.  S.  2744  calls  for  its  top  management  officers  to 
be  appointed  by  the  President,  by  and  with  the  advice  and  consent 
of  the  Senate,  and  they  would  be  compensated  in  accordance  with 
various  levels  of  the  executive  schedule. 

S.  2694  calls  for  management  by  a  Board  of  Governors,  consisting 
of  eight  key  Government  officials  concerned  with  energy,  and  seven 
from  the  private  sector  having  to  do  with  energy  and  related  matters. 
The  private  members  would  make  a  vital  contribution  of  talent  and 
experience  at  the  policy  level.  Each  would  be  "a  person  with  high 
qualifications  and  responsibilities"  from  each  of  the  coal,  nuclear 
power,  natural  gas,  petroleum  and  electric  industries  as  well  as  from 
environmental  and  consumer  organizations.  All  would  serve  without 
conipensation.  The  Board  would  elect  the  top  agency  officers  and  set 
their  compensation.  The  latter  is  most  important  because  it  is  be- 
lieved that  current  Government  executive  pay  schedules  would  not 
attract  the  best  talent  available,  which  is  needed  for  this  effort. 

Functions  in  the  two  bills  are  generally  similar,  but  S.  2694  is  more 
specific  as  to  objectives  and  means  of  implementation,  it  gives  more 
emphasis  to  demonstration  projects,  and  its  broader  transfer  pro- 
visions would  enable  ERDA  to  coordinate  more  comprehensive!}^  all 
Federal  energy  research  and  development  programs. 

Funding  provisions  are  quite  different.  S.  2744  provides  for  the 
usual  year-to-year  authorization  and  appropriation  procedure,  which 
could  severely  retard  proper  progress  of  the  program.  S.  2694  calls  for 
the  establishment  of  a  $2  billion  per  year  trust  fund. 

One  question  was  raised  this  morning  by  Senator  Nunn,  regarding 
the  cutoff  that  is  being  encountered  in  cutting  off  the  Highway  Trust 
Fund.  S.  2694  has  the  provision  that  this  be  reviewed  at  the  end  of  9 
years  to  see  if  it  should  be  continued,  it  is  protected  in  that  respect. 

Those  are  the  major  differences,  sir,  between  the  two  bills.  We  have 
attached  an  appendix  which  compares  it  in  detail,  but,  in  conclusion, 
we  unequivocally  beheve  that  the  S.  2694  approach  is  by  far  the  right 
way  to  properly  solve  our  Nation's  most  serious  and  critical  energy 
problems. 

S.  1283 

We  very  much  favor  S.  2694,  however,  S.  1283  as  reported  out  is  a 
good  bill,  with  two  major  areas  which  we  have  difficulty  with.  One 
is  the  funding  it  provides  for  the  usual  appropriation  procedure 
wherein  we  were  very  glad  to  hear  Senator  Cook  say  this  morning 
that  he  was  going  to  propose  an  amendment  that  would  try  to  sub- 
stitute the  trust  fund  project  for  the  usual  appropriation. 

Our  other  major  difficulty  is,  S.  1283  does  not  pull  together  the 
many  fragmented  Federal  energy  research  efforts  that  are  going  on 
now.  All  they  propose  to  do  is  to  establish,  I  believe  they  call  it  a 
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"management  project"  which  would  supervise  the  many  fragmented 
Federal  research  efforts. 

We  believe  the  onl}^  way  to  really  quickly  get  on  with  the  job  that 
really  has  to  be  done  is  to  pull  together  the  pertinent  research  efforts 
under  one  authority — the  urban  approach  if  you  will,  sir.  S.  2694, 
for  example,  mandates  that  all  nonmilitary  energy  research  be  pulled 
from  AEC,  all  energy  research  in  the  Department  of  Interior  be  put 
under  the  new  Administration. 

Then  it  gives  the  new  research  management  the  right  to  also  in- 
corporate any  other  energy  efforts  that  they  think  are  needed  for  this 
program  to  do  the  right  job.  I  would  strongly  urge  your  consideration, 
Mr.  Chairman,  of  an  amendment,  if  S.  1283  is  as  imminent  as  it  ap- 
pears to  be,  with  an  amendment  that  would  provide,  in  addition  to 
the  trust  fund,  to  this  pulling  together  of  the  fragmented  energy  re- 
search efforts. 

Senator  Ribicoff.  Thank  you,  sir. 

Your  prepared  statement  will  be  inserted  in  the  record. 

[The  statement  of  John  Partridge  follows  in  full:] 

Statement  of  John  Partridge,  Chairman  of  the  Board  and  Chief  Exec- 
utive Officer  of  the  Columbia  Gas  System,  Inc.,  Wilmington,  Del. 

Mr.  Chairman,  my  name  is  John  Partridge.  I  am  Chairman  of  the  Board  and 
Chief  Executive  Officer  of  The  Columbia  Gas  System,  Inc.,  of  Wilmington,  Dela- 
ware, and  past  Chairman  of  the  American  Gas  Association's  ("A.G.A.")  Research 
and  Development  Executive  Committee.  I  appear  here  today  on  behalf  of  the 
American  Gas  Association  and  the  Columbia  Gas  System. 

The  American  Gas  Association  is  a  national  industry  association  composed  of 
some  300  distribution  and  transmission  companies  which  deliver  about  92  per- 
cent of  the  utility  natural  gas  consumed  by  150  million  people  in  this  nation. 
Natural  gas  provides  about  31  percent  of  the  nation's  total  energy  requirements 
and  42  percent  of  its  stationary  energy  needs.  The  Columbia  Gas  System  directly 
at  retail  and  indirectly  at  wholesale  provides  gas  service  to  4  million  customers 
in  an  area  with  a  population  of  some  18  million  people  in  the  seven  states  of 
Kentucky,  Maryland,  Ohio,  Pennsylvania,  New  York,  Virginia,  and  West  Vir- 
ginia, as  well  as  the  District  of  Columbia. 

Although  natural  gas  is  our  prime  interest,  we  assure  you  that  we  support 
meaningful  and  appropriate  efforts  to  provide  our  nation  with  adequate  supplies 
of  all  forms  of  energy.  There  is  need  and  room  for  all  and  our  testimony  today 
applies  to  all  forms  of  energy. 

The  current  critical  energy  situation  should  at  long  last  convince  Congress  and 
the  American  public  that  the  United  States  is  in  a  deepening  energy  crisis  with 
serious  effects  on  our  nation's  welfare.  However,  we  are  concerned  as  to  how  well 
it  is  understood  that  at  best — which  we  are  far  from  having— no  appreciable 
relief  can  be  obtained  for  three  to  five  years  and  longer. 

Further,  that  even  with  the  necessary  measures  to  provide  partial  and  short- 
term  help,  there  remains  a  tremendous  undertaking  to  make  the  United  States 
self-sufficient  in  adequate  energy  supplies.  Until  this  is  achieved,  we  will  be 
increasingly  dependent  upon  foreign  supplies  with  increasingly  perilous  uncer- 
tainties. We  face,  in  fact,  a  deepening  long-term  problem  that  is  certain  to  esca- 
late with  critical  impact  on  our  economy  for  at  least  a  decade. 

While  there  are  many  other  actions  that  have  to  be  promptly  taken,  the  basic 
solution  is  the  earliest  possible  implementation  of  a  massive,  all-out.  Federal 
energy  research,  development  and  demonstration  program.  This  has  to  be  done 
on  a  high  urgency  basis — such  as  took  place  with  the  successful  Manhattan  and 
Apollo  programs. 

The  urgency  and  importance  of  this  program  mandates  the  following  essential 
criteria : 

1.  It  must  be  conducted  by  a  fresh,  new  organization,  independent  of  existing 
entities,  priorities  and  procedures,  which  pulls  together  the  present  fragmented 
Federal  energy  research  efforts,  and  is  charged  with  overall  and  specific  account- 
ability for  meaningful  results.  It  is  essential  that  this  program  be  subject  to  the 
least  restraints  possible,  including  those  partisan  and  political — it  must  involve 
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an  independent  effort  by  our  best  talent  to  do  the  job  that  must  be  done.  This 
should  involve  inclusion  in  the  new  independent  agency  of  all  pertinent,  existing 
Federal  non-miUtary  energy  research  activities,  such  as  those  in  AEC,  Depart- 
ment of  Interior,  NASA,  and  such  as  the  National  Science  Foundation. 

2.  It  must  be  funded  on  a  sustained  basis — a  trust  fund  which  would  provide  a 
minimum  of  $2  billion  per  year  for  at  least  10  years.  This  is  essential  so  that 
needed  funds  can  be  utilized  without  any  time  lag  and  that  long-range  commit- 
ments can  be  readily  made. 

3.  It  must  have  maximum  flexibility  to  function  at  its  management's  discretion 
within  broad  policy  guidelines.  It  must  operate  on  a  sound  businesslike  basis 
with  sole  authority  to  initiate  projects  of  its  own,  by  others,  or  jointly,  and  most 
important  must  be  able  to  timely  terminate  or  cut  back  projects  if  lack  of  progress 
so  dictates. 

4.  Its  management  and  responsibility  should  be  vested  in  a  Board  of  Governors 
consisting  of  kej'^  government  officials  with  primary  responsibilities  in  areas 
related  to  energy  and  persons  from  the  private  sector  with  high  qualifications  and 
responsibilities  in  energy  and  relevant  areas,  appointed  by  the  President  with  the 
advice  and  consent  of  the  Senate.  This  Board  should  be  responsible  only  to  the 
Congress. 

We  submit  these  criteria  are  requisite  if  the  United  States  is  to  become  self- 
sufficient  in  adequate  energy  as  soon  as  possible. 

Although  the  objectives  of  S.  2744,  the  Administration  bill,  are  consistent  with 
those  required,  its  provisions  meet  only  part  of  these  essential  criteria.  However, 
a  bill  has  been  introduced  in  the  Senate — S.  2694 — which  does  meet  them,.  It  is 
attached  as  Appendix  A. 

A  brief  comparison  of  the  major  provisions  of  the  two  bills  will  demonstrate 
the  differences. 

The  Declaration  of  Purpose  is  quite  similar,  except  that  S.  2744  provides  for 
inclusion  of  military  in  the  new  Administration.  S.  2694  provides  for  military 
nuclear  research  under  the  Department  of  Defense.  Both  provide  for  the  licensing 
of  regulatory  functions  of  AEC  to  be  vested  in  a  Nuclear  Energy  Commission. 

Both  bills  provide  for  the  establishment  of  an  independent  executive  agencj'. 
S.  2744  calls  for  its  top  management  officers  to  be  appointed  by  the  President,  by 
and  with  the  advice  and  consent  of  the  Senate,  and  they  would  be  compensated 
in  accordance  with  various  levels  of  the  Executive  Schedule. 

5.  2694  calls  for  management  by  a  Board  of  Governors,  consisting  of  eight  key 
government  officials  concerned  with  energy,^  and  seven  from  the  private  sector 
having  to  do  with  energy  and  related  matters.  The  government  members  would 
serve  by  reason  of  their  office — the  private  members  would  be  appointed  by  the 
President,  by  and  with  the  consent  of  the  Senate  for  specified  .staggered  terms. 
The  private  members  would  make  a  vital  contribution  of  talent  and  experience 
at  the  policy  level.  Each  would  be  "a  person  with  high  qualifications  and  responsi- 
bilities" from  each  of  the  coal,  nuclear  power,  natural  gas,  petroleum  and  electric 
industries  as  well  as  from  environmental  and  consumer  organizations.  All  would 
serve  without  compensation.  The  Board  would  elect  the  top  agency  officers  and 
set  their  compensation.  The  latter  is  most  important  because  it  is  believed  that 
current  Government  Executive  Pay  Schedules  would  not  attract  the  best  talent 
available,  which  is  needed  for  this  effort. 

Functions  in  the  two  bills  are  generall}^  similar,  but  S.  2694  is  more  specific  as 
to  objectives  and  means  of  implementation,  it  gives  more  emphasis  to  demonstra- 
tion projects,  and  its  broader  transfer  provisions  would  enable  ERDDA  to  coordi- 
nate more  comprehensively  all  Federal  energy  research  and  development  programs. 

Thus,  S.  2694,  in  addition  to  mandating  certain  transfers,  provides  for  transfer 
of  any  Federal  non-military  research  function,  as  in  the  agency's  judgment  is 
required. 

Funding  provisions  are  quite  different.  S.  2774  provides  for  the  usual  year-to- 
year  authorization  and  appropriation  procedure,  which  could  severely  retard 
proper  progress  of  the  program.  S.  2694  calls  for  the  establishment  of  a  $2  billion 
per  year  trust  fund.  It  would  be  funded  by  Federal  receipts  from  all  eligible  energy 
sources,  such  as  lease  sales,  and  royalties  without  disrupting  existing  commit- 
ments. If  such  receipts  do  not  total  $2  billion  in  any  fiscal  year,  the  balance  would 
be  made  up  from  general  funds.  If  Federal  energy  leasing  programs  continue  to 

'  (1)  As  Chairman  of  the  Board,  the  official  designated  by  the  President  as  having  primary  responsibility 
for  energy  policy;  (2)  the  Director  of  the  National  Science  Foundation;  (3)  an  Assistant  Administrator  of  the 
National  Aeronautics  and  Space  Administration;  (4)  an  Assistant  Secretary  of  Defense;  (5)  a  member  of 
the  Atomic  Energy  Commission;  (6)  a  member  of  the  Federal  Power  Commission;  (7)  a  member  of  the 
Council  on  Environmental  Quality;  (8)  the  Administrator  of  ERDDA. 
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accelerate  as  they  appear  to  be  doing  and  as  they  must,  it  is  doubtful  that  any 
help  will  be  needed  from  general  funds.  This  approach  is  equitable  and  appro- 
priate because  it  earmarks  funds  generated  by  the  sale  of  Federal  energy  develop- 
ment rights  for  the  development  of  future  energy  sources. 

We  have  covered  above  only  the  major  differences  between  S.  2744  and  S.  2694. 
The  attached  Appendix  B  sets  forth  a  more  detailed  comparison,  together  with 
our  position  on  the  differences. 

In  conclusion,  we  unequivocally  believe  that  the  S.  2694  approach  is  by  far  the 
right  way  to  properly  solve  our  nation's  most  serious  and  critical  energy  problems. 
The  real  challenge  not  only  on  energy  research,  but  on  the  entire  energy  problem, 
is  whether  we  will  continue  to  futilely  attempt  to  meet  it  with  traditional  pro- 
cedures, or  whether  we  face  reality  and  do  what  has  to  be  done  the  right  way. 

APPENDIX  A 

S.  2694 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled,  That  this  Act  may  be  cited  as  the  "Energy  Re- 
search, Development,  and  Demonstration  Administration  Act." 

TITLE  I 

STATEMENT   OF   FINDINGS   AND   DECLARATION    OF   PURPOSE 

Sec.  101.  The  Congress  hereby  finds — 

(a)  The  Nation  is  currently  suffering  a  critical  shortage  of  environmentally 
acceptable  forms  of  energy. 

(b)  A  major  reason  for  this  energy  shortage  is  our  lack  of  an  aggressive  research, 
development,  and  demonstration  (referred  to  hereinafter  as  "research  and  devel- 
opment," in  accordance  with  Section  117)  effort  to  develop  a  national  capability 
for  energy  self-sufficiency  by  proper  utilization  of  our  large  reserves  of  domestic 
fossil  fuels,  nuclear  fuels,  and  geothermal  energy,  and  the  potentially  unlimited 
reserves  of  solar  power,  nuclear,  and  other  unconventional  sources  of  energy. 

(c)  Many  current  uses  of  our  limited  basic  energy  resources,  including  the 
conversion  of  basic  energy  to  an  alternate  form  are  highly  inefficient. 

(d)  Current  levels  of  funding  by  the  Federal  Government  for  energy  research 
and  development  are  inadequate  and  too  fragmented  to  develop  a  program  of  the 
scope  needed  to  insure  efficient  use  of  existing  sources  and  to  identify  and  develop 
the  most  technically,  environmentally  and  economically  feasible  methods  for 
utilizing  energy  from  domestic  resources. 

(e)  The  capital  requirements  of  a  total  energy  research  and  development  pro- 
gram of  the  magnitude  needed  are  beyond  the  means  of  private  sources. 

(f)  The  Nation's  critical  energy  problems  can  be  timely  solved  only  if  a  national 
commitment  is  made  now  to  accord  the  highest  priority,  to  dedicate  the  necessary 
financial  resources,  and  to  enlist  our  unequaled  scientific  and  technological  capa- 
bilities to  meet  the  national  energy  needs,  conserve  vital  resources,  and  protect 
the  environment. 

Sec.  102.  (a)  The  general  welfare,  the  common  defense,  and  security  urgently 
require  and  it  is  Congress'  purpose  here  to  undertake  a  national  commitment  to 
resolve  the  energy  shortages  and  provide  the  means  for  achieving  a  national 
capability  for  energy  self-sufficiency  through  socially  and  environmentally  ac- 
ceptable methods  for  producing,  conserving,  and  utilizing  all  forms  of  energy. 

(b)  To  effectuate  that  commitment  it  is  Congress'  purpose  to  consolidate  and 
strengthen  existing  and  initiate  new  Federal  programs  for  energy  research  and 
development,  in  an  Energy  Research,  Development,  and  Demonstration  Ad- 
ministration, established  hereinbelow  and  authorized  and  charged  with  exercising 
central  responsibility  for  policy  planning,  coordination,  support,  and  management 
of  research  and  development  programs,  including  commercial-sized  demonstration 
plants,  and  respecting  all  forms  of  energy  sources. 

(c)  The  Congress  further  declares  and  finds  that  it  is  in  the  public  interest  that 
responsibility  for  all  Federal  energy  research  and  development  programs  be  trans- 
ferred to  the  Energy  Research,  Development,  and  Demonstration  Administration, 
and  that  this  transfer  be  effected  in  an  orderly  manner  assuring  adequacy  of 
technical  and  other  resources  necessary  for  the  performance  of  such  programs. 
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TITLE  II 

ESTABLISHMENT    AND    ORGANIZATION    OF    ENERGY    RESEARCH,    DEVELOPMENT,    AND 

DEMONSTRATION  ADMINISTRATION 

Sec.  103.  There  is  hereby  established,  as  an  independent  establishment  of  the 
executive  branch  of  the  Government  of  the  United  States,  the  Energj'  Research, 
Development,  and  Demonstration  Administration  (hereinafter  referred  to  as  the 
"Administration"  or  "ERDDA"). 

BOARD  OF  GOVERNORS 

Sec.  104.  (a)  The  management  and  direction  of  all  the  affairs  and  interests  of 
ERDDA  shall  be  vested  in  a  Board  of  Governors  (hereinafter  referred  to  as  "the 
Board"  or  "the  Governors"),  composed  of  15  members. 

Eight  of  the  Governors  shall  be  Government  officials  as  follows: 

1.  As  Chairman  of  the  Board,  the  official  designated  by  the  President  as  having 
primary  responsibility  for  energy  policy  (subject  to  Senate  confirmation  if  not 
already  confirmed  for  his  primary  office) ; 

2.  The  Director  of  the  National  Science  Foundation; 

3.  An  Assistant  Administrator  of  the  National  Aeronautics  and  Space  Admin- 
istration, designated  bj^  the  Administrator  of  that  Administration ; 

4.  An  Assistant  Secretary  of  Defense,  designated  by  the  Secretary  of  Defense; 

5.  A  member  of  the  Atomic  Energy  Commission  (proposed  hereinbelow  to  be 
renamed  the  "Nuclear  Energy  Commsssion"),  designated  by  that  Commission; 

6.  A  member  of  the  Federal  Power  Commission,  designated  by  that  Com- 
mission; 

7.  A  member  of  the  Council  on  Environmental  Quality,  designated  by  that 
Council ; 

8.  The  Administrator  of  ERDDA,  appointed  to  that  position  in  accordance  with 
Section  107(b)  below. 

Seven  Governors  shall  be  appointed  by  the  President  with  the  advice  and  con- 
sent of  the  Senate,  as  follows: 

1.  A  person  with  high  qualifications  and  responsibilities  in  the  coal  industry 
whose  appointment  shall  be  made  from  a  list  of  recommendations  by  the  principal 
national  organizations  r  p:esenting  the  coal  industry; 

2.  A  person  with  high  qualifications  and  responsibilities  in  the  nuclear  power 
industry  whose  appointment  shall  be  made  from  a  list  of  recommendations  by  the 
principal  national  organizations  representing  the  nuclear  power  industry; 

3.  A  person  with  high  qualifications  and  responsibilities  in  the  natural  gas 
industry  whose  appointment  shall  be  made  from  a  list  of  recommendations  by  the 
principal  national  organizations  representing  the  natural  gas  industry; 

4.  A  person  with  high  qualifications  and  responsibilities  in  the  petroleum  industry 
whose  appointment  shall  be  made  from  a  list  of  recommendations  by  the  principal 
national  organizations  representing  the  petroleum  industry; 

5.  A  person  with  high  qualifications  and  responsibilities  in  the  electric  industry 
whose  appointment  shall  be  made  from  a  list  of  recommendations  by  the  principal 
national  organizations  representing  the  electric  industry; 

6.  A  representative  from  the  public  at  large  with  high  qualifications  and  re- 
sponsibilities for  environmental  concerns;  and 

7.  A  representative  from  the  public  at  large  with  high  qualifications  and  respon- 
sibilities for  consumer  concerns. 

(b)  The  terms  of  the  government  members  of  the  Board  shall  coincide  with 
their  terms  in  the  offices  here  qualifying  them  to  serve  on  the  Board.  The  terms 
of  the  seven  nongovernment  members  shall  each  be  for  4  years  subject  to  prior 
removal  by  the  President,  for  cause,  except  that  in  order  to  provide  staggered 
terms,  the  terms  of  2  initial  Governors,  designated  by  the  President,  shall  be  for 
3  years,  the  terms  of  2  shall  be  for  2  years,  and  the  term  of  1  shall  be  for  1  year. 
Any  Governor  appointed  to  fill  a  vacancy  occurring  before  the  expiration  of  the 
term  for  which  his  predecessor  had  been  appointed  shall  serve  for  the  remainder 
of  such  term.  Each  Governor  shall  be  reimbursed  for  travel  and  reasonable 
expenses  incurred  in  attending  meetings  of  the  Board. 

(c)l.  The  Board  shall  meet  quarterly  and  on  call. 

2.  Vacancies  in  the  Board,  as  long  as  there  are  sufficient  members  to  form  a 
quorum,  shall  not  impair  the  powers  of  the  Board. 

3.  The  Board  shall  act  upon  majority  vote  of  those  members  who  are  present, 
and  any  eight  members  present  shall  constitute  a  quorum  for  the  transaction  of 
business  by  the  Board;  except  that  a  favorable  vote  of  an  absolute  majority  of 
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the  Governors  in  office  shall  be  required  for  the  approval  of  annual  budgets,  and 
for  the  appointment,  removal,  and  setting  of  compensation  for  the  Administrator 
and  Deputy  Administrator. 

administrator:  deputy  administrator 

Sec.  105.  The  Administrator  of  ERDDA,  appointed  pursuant  to  Subsection 
107(a)  below,  shall  serve  as  the  Chief  Executive  Officer  of  the  Administration,  in 
accordance  with  Subsection  107(c)  below.  The  Deputy  Administrator,  appointed 
under  Subsection  107(a)  below,  shall  be  the  alternate  Chief  Executive  Officer.  He 
shaU  act  for  and  exercise  the  powers  of  the  Administrator  during  his  absence  or 
disability. 

GENERAL    COUNSEL:    ASSISTANT    ADMINISTRATORS 

Sec.  106.  There  shall  be  within  the  Administration  a  General  Counsel,  and 
such  number  of  Assistant  Administrators  as  the  Board  shall  consider  appropriate. 
The  General  Counsel  and  the  Assistant  Administrator  shall  be  appointed  by,  and 
serve  at  the  pleasure  of  the  Administrator. 

TITLE  III 

FUNCTIONS 

Sec.  107.  (a)  The  Board  shall  appoint  the  Administrator  of  ERDDA  from  a 
list  of  people  recommended  by  the  National  Science  Foundation,  the  National 
Academy  of  Science,  and  the  National  Academy  of  Engineering  as  highly  com- 
petent to  administer  the  important  and  complex  energy  research  and  development 
responsibiUties  of  ERDDA.  The  Board  shall  also  appoint  the  Deputy  Adminis- 
trator, and  it  shall  have  the  power  to  remove  the  Administrator  and  the  Deputy 
Administrator,  and  it  shall  fix  their  pay  and  terms  of  service. 

(b)  The  Board  may  delegate  its  authority  to  the  Administrator  under  such 
terms,  conditions,  and  limitations,  including  the  power  of  redelegation,  as  it 
deems  desirable,  and  it  may  establish  such  Committees  as  it  determines  appropriate 
to  carry  out  its  functions  and  duties;  such  delegations  shall  be  consistent  with 
other  provisions  of  this  Act,  shall  not  leheve  the  Board  of  full  responsibility  for 
carrying  out  its  duties  and  functions,  and  shall  be  revocable  by  the  Board  in  its 
exclusive  judgment. 

(c)  The  Administrator,  as  Chief  Executive  Officer  of  the  Administration,  shall 
be  responsible  to  the  Board  for  implementation  of  this  Act  and  administration 
of  ERDDA.  He  shall  present  an  annual  budget  to  the  Board  of  Governors  for 
their  review  and  approval.  After  the  Board  has  approved  a  budget,  the  Adminis- 
trator may  obtain  specific  moneys  within  it,  from  the  fund  established  in  Section 
114  hereinbelow,  by  notice  to  the  Secretary  of  the  Treasury  that  such  moneys  are 
needed  as  of  a  certain  date  to  carry  out  the  program  and  budget  approved  by  the 
Board. 

(d)  The  Administration  shall  exercise  central  responsibility  for  policy  planning, 
budgeting,  initiation,  coordination,  support,  and  management  of  research  and 
development  programs  respecting  all  forms  of  energy  sources,  including  but  not 
limited  to  those  specified  in  Subsection  (e)  below.  It  shall  be  responsible  for 
assessing  the  requirements  for  research  and  development  in  regard  to  various  forms 
of  energy  sources  in  relation  to  near-term  and  long-range  needs,  for  policy  plan- 
ning, and  for  budgetary  and  expenditure  control  to  meet  those  requirements, 
for  retaining,  supporting,  and  where  needed,  strengthening  effective  existing 
programs,  and  for  initiating  new  programs  as  needed  for  the  optimal  development 
of  aU  forms  of  energy  sources,  from  research  through  commercial-sized  demon- 
strations, for  providing  appropriate  priority  and  balance  among  nuclear,  fossil 
fuel,  geothermal,  solar,  and  other  energy  research  and  development  responsibilities, 
for  managing  such  programs,  for  terminating  them  when  their  purpose  has  been 
accomplished  or  when  they  are  no  longer  feasible,  and  for  disseminating  informa- 
tion resulting  therefrom. 

(e)  The  Administration  shall  have  all  the  authority  incidental,  necessary,  or 
appropriate  to  implementing  its  responsibilities,  including  without  limitations, 
authorization : 

1.  to  ensure  that  full  consideration  and  adequate  support  is  given  to  advancing 
energy  research  and  development  of  efficient  and  environmentally  acceptable 
energy  sources,  technologies,  and  techniques  including  but  not  limited  to: 

(i)  coal  gasification; 

(ii)  coal  liquefaction ; 

(iii)  solvent  refined  coal; 
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(iv)  improved  extraction  methods  and  in  situ  conversion  of  fuels; 

(v)  advanced  power  cycle  development; 

(vi)  shale  oil  development; 

(vii)  geothermal  energy; 

(viii)  thermaUy-actuated  heat  pumps; 

(ix)  fuel  cells  and  other  direct  conversion  methods; 

( x)  solar  energy ; 

(xi)  hydrogen  as  an  energy  form; 

(xii)  nuclear  breeder  processes; 

(xiii)  fusion  processes; 

(xiv)  magnetohydrodynamics; 

(xv)  use  of  agricultural  products  for  energy; 

(xvi)  utiUzation  of  waste  products  for  fuels; 

(xvii)  cryogenic  transmission  of  electric  power; 

(xviii)  electrical  energy  storage  methods; 

(xix)  alternative  to  internal  combustion  engines; 

(xx)  wind  power; 

(xxi)  tidal  power;  and 

(xxii)  ocean  current  and  thermal  gradient  power; 

2.  to  prescribe  such  policies,  standards  criteria,  procedures,  rules,  and  regula- 
tions as  it  deems  necessary  or  appropriate. 

3.  to  enter  into  such  contracts  and  agreements,  including  grant  agreements,  with 
public  agencies  and  private  organizations  and  persons;  to  make  payments  therefor 
(in  lump  sum  or  installments,  and  in  advance  or  by  way  of  reimbursement,  and 
with  necessary  adjustments  on  account  of  overpayments  and  underpayments). 

4.  to  engage  in  joint  projects  of  a  reseach,  developmental,  and  demonstration 
nature  with  public  agencies  and  private  organizations  or  individuals  in  the 
organizational  form  deemed  appropriate,  and  to  perform  services  with  or  for  them 
on  matters  of  mutual  interest,  the  cost  of  such  projects  or  services  to  be  appor- 
tioned equitably  bj^  the  Administration. 

5.  to  acquire  any  of  the  following  described  rights  if  the  property  acquired 
thereby  is  for  use  by  or  for,  or  is  useful  to,  the  performance  of  functions  vested  in 
the  Administration: 

(i)  copyrights,  patents,  and  applications  for  patents,  designs,  processes,  and 
manufacturing    data; 

(ii)  licenses  under  copyrights,  patents,  and  applications  for  patents; 

(iii)  releases,  before  suit  is  brought,  for  past  infringement  of  patents  or  copy- 
rights; and 

(iv)  use  of  Federal  lands  (except  lands  preempted  for  other  use  by  Federal 
statutes)  which  contain  energy  sources  which  ERDDA  determines  are  necessary 
to  carry  out  its  research  and  development  functions  and  programs.  The  responsible 
officials  of  such  other  departments  or  agencies  which  have  jurisdiction  over  Fed- 
eral lands  are  hereby  authorized  and  directed  to  make  such  lands  available  to 
ERDDA  under  terms  and  conditions  promulgated  by  them  to  protect  the  environ- 
ment and  other  resource  values  of  lands  involved. 

6.  to  make  special  studies  concerning  matters  within  the  special  competence  of 
the  Administration;  to  prepare  from  the  records  of  the  Administration  special 
compilations,  lists,  bulletins,  or  reports;  to  furnish  transcripts  or  copies  of  such 
studies,  compilations,  and  other  records;  to  provide  copies  of  charts,  maps,  or 
photographs,  and  to  provide  services  incident  to  the  conduct  of  the  regular  work 
of  the  Administration.  The  administration  shall  require  payment  of  the  actual  or 
estimated  cost  of  such  special  work  in  accordance  with  regulations  prescribed  by 
the  President, 

7.  to  exercise,  in  relation  to  the  functions  transferred  herein,  to  the  extent 
necessary  or  appropriate  to  perform  such  functions,  any  authority  or  part  thereof 
available  by  law,  including  appropriations  Acts,  to  the  official  or  agenc}"  from 
which  such  functions  were  transferred. 

(f)  The  Administration  shall  utilize  or  acquire  the  facilities  of  existing  Federal 
scientific  laboratories  engaged  in  energy  research  and  development;  it  shall  also 
establish  and  operate  additional  facilities  and  test  sites;  and  it  shall  utilize  such 
services  of  contract  agencies  as  it  considers  necessary  to  effectuate  the  purposes 
of  this  Act. 

(g)  The  Administrator  shall,  as  soon  as  practicable  after  the  end  of  each  fiscal 
year,  submit  a  Report  to  the  Board,  and  the  Board  shall  submit  a  Report  to  the 
President  for  transmittal  to  the  Congress,  on  the  activities  of  the  Administration 
during  the  preceding  fiscal  year,  with  a  full  accounting  of  receipts  and  expendi- 
tures, projects  terminated  and  initiated,  and  plans  and  progress  made  in  developing 
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new  energy  supply  and  in  attaining  the  capability  of  energy  self-sufficiency  from 
domestic  resources. 

(h)  The  President,  in  the  ninth  3'ear  after  the  effective  date  of  this  Act,  shall 
report  to  the  Congress  his  evaluation  of  progress  under  it  and  his  recommendation 
for  continuance  of  the  Federal  energy  research  and  development  programs. 

TITLE  IV 

TRANSFERS 

Sec.  108.  There  are  hereby  transferred  to  and  vested  in  the  Administration 
such  Federal  energy  research  and  development  functions  and  programs  as  are 
essential  to  ERDDA's  fulfilling  its  obligations  under  this  Act.  Without  limitation, 
such  transfer  shall  include: 

(a)  All  energy  research  and  development  functions  and  programs  of  the  Atomic 
Energy  Commission  and  of  the  Chairman  and  members  of  the  Commission  except 
those  pertaining  to  nuclear  weapons  or  military  use  of  nuclear  power.  The  Atomic 
Energy  Commission's  research  and  development  functions  related  to  such  military 
purposes  shall  be  transferred  to  the  Department  of  Defense,  and  the  Secretary  of 
Defense  and  ERDDA  shall  establish  a  special  liaison  committee  to  provide 
coordination,  cooperation,  and  economy  between  the  Department  of  Defense  and 
ERDDA  as  to  their  respective  research  and  development  programs. 

The  remaining  functions  of  the  Atomic  Energy  Commission  shall  continue  as 
provided  in  Section  115  below. 

(b)  All  energy  research  and  development  functions  and  programs  of  the  Secre- 
tary of  the  Interior,  the  Department  of  the  Interior,  and  officers  and  components 
of  that  Department. 

(c)  The  energy  research  and  development  functions  and  programs  of  such  other 
Federal  departments  or  agencies,  including  without  limitation  those  in  the 
Departments  of  Commerce,  Transportation,  Housing  and  Urban  Development, 
and  those  in  independent  agencies  such  as  the  General  Services  Administration, 
the  National  Aeronautics  and  Space  Administration,  the  National  Science  Founda- 
tion, and  the  Tennessee  Valley  Authority,  as  in  ERDDA's  judgment  are  necessary 
or  appropriate  for  it  to  fulfill  its  responsibilities  under  this  Act. 

(d)  Authority  for  reviewing  and  coordinating  all  other  energy  research  and 
development  functions  and  programs  in  Federal  departments  or  agencies  in  the 
Executive  Branch. 

(e)  Unexpended  balances  of  appropriations,  authorizations,  allocations,  and 
other  funds  relating  to  the  functions  transferred  hereby  to  ERDDA  shall  be 
transferred  as  determined  by  the  Director  of  the  Office  of  Management  and  Budget 
in  accordance  with  Section  109  below  and  with  Section  202  of  the  Budget  and 
Procedures  Act  (31  USC  581  (c)). 

Sec.  109.  (a)  During  the  transition  of  transfers  every  effort  shall  be  made  to  not 
in  any  way  impede  or  impair  the  progress  of  current  Federal  energy  research  and 
development  programs. 

(b)  Transfer  of  nontemporary  personnel  shall  not  cause  any  such  employees  to 
be  separated  or  reduced  in  grade  or  compensation  for  one  year  after  such  transfer. 

TITLE  V 

SAVINGS    PROVISIONS 

Sec.  110.  All  orders,  determinations,  rules,  regulations,  permits,  contracts, 
certificates,  licenses,  and  privileges  which  have  been  issued,  made,  granted,  or 
allowed  to  become  effective  by  the  President,  any  Federal  department  or  agency 
or  official  thereof,  or  by  a  court  of  competent  jurisdiction,  in  the  performance  of 
functions  which  are  transferred  by  this  Act,  and  which  are  in  effect  at  the  time 
this  Act  takes  effect,  shall  continue  in  effect  according  to  their  terms  until  modi- 
fied, terminated,  superseded,  set  aside,  or  revoked  by  the  President,  the  Admin- 
istrator, or  other  authorized  officials,  a  court  of  competent  jurisdiction,  or  by  opera- 
tion of  law. 

Sec.  111.  (a)  The  provisions  of  this  Act  shall  not  affect  any  proceedings  pending 
at  the  time  it  takes  effect  before  any  department  or  agency,  or  component  thereof, 
functions  of  which  are  transferred  by  the  Act,  but  to  the  extent  such  proceedings 
relate  to  functions  so  transferred,  they  shall  be  continued.  Orders  shall  be  issued 
in  such  proceedings,  appeals  taken  therefrom,  and  payments  made  pursuant  to 
such  orders,  as  if  the  Act  had  not  been  enacted;  and  orders  issued  in  any  such 
proceedings  shall  continue  in  effect  until  modified,  terminated,  superseded,  or 
revoked  by  a  dulj'^  authorized  official,  by  a  court  of  competent  jurisdiction,  or  by 
operation  of  law.  Nothing  herein  shall  be  deemed  to  prohibit  the  discontinuance  or 
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modification  of  any  such  proceeding  under  the  same  terms  and  conditions  and  to 
the  same  extent  that  such  proceeding  could  have  been  discontinued  if  the  Act  had 
not  been  enacted. 

(b)  Except  as  provided  in  Subsection  (d)  — 

1.  the  provisions  of  this  Act  shall  not  affect  suits  commenced  prior  to  the  date 
this  Act  takes  effect,  and 

2.  in  all  such  suits  proceedings  shall  be  had,  appeals  taken,  and.  judgments 
rendered,  in  the  same  manner  and  effect  as  if  the  Act  had  not  been  enacted. 

(c)  No  suit,  action,  or  other  proceeding  commenced  by  or  against  any  officer 
in  his  official  capacity  as  an  officer  of  any  department  or  agency  whose  functions 
are  transferred  by  the  Act  shall  abate  by  reason  of  enactment  of  the  Act.  No 
cause  of  action  by  or  against  any  department  or  agency,  functions  of  which  are 
here  transferred,  or  by  or  against  any  officer  thereof  in  his  official  capacity  shall 
abate  by  reason  of  the  enactment  of  this  Act.  Causes  of  actions,  suits,  actions,  or 
other  proceedings  may  be  asserted  by  or  against  the  United  States  or  such  official 
as  maj"  be  appropriate  and,  in  any  litigation  pending  when  this  Act  takes  effect, 
the  court  may  at  any  time,  on  its  own  motion  or  that  of  any  party,  enter  any 
order  which  will  give  effect  to  the  provisions  of  the  Act. 

(d)  If,  before  the  date  on  which  this  Act  takes  effect,  any  department  or  agency, 
or  officer  thereof  in  his  official  capacity,  is  a  partj^  to  a  suit  involving  any  function 
of  such  department,  agency,  or  officer  transferred  by  this  Act  to  the  Administra- 
tion, then  such  suit  shall  be  continued  as  if  this  Act  had  not  been  enacted,  with  the 
Administration  substituted. 

(e)  Final  orders  and  actions  of  any  official  or  compenent  in  the  performance  of 
functions  transferred  by  this  Act  shall  be  subject  to  judicial  review  to  the  same  ex- 
tent and  in  the  same  manner  as  if  there  had  been  no  transfer.  Any  statutory  re- 
quirements relating  to  notices,  hearings,  action  upon  the  record,  or  administrative 
review  that  apply  to  any  function  transferred  hereby  shall  apply  to  the  perform- 
ance of  those  functions  by  the  Administration,  or  any  officer  or  component. 

Sec.  112.  With  respect,  to  any  function  transferred  by  the  Act  and  performed 
after  its  effective  date  reference  in  anj^  other  law  (including  reorganization  plans) 
to  any  department  or  agency  or  any  officer  or  office  the  functions  of  which  are  so 
transferred  shall  be  deemed  to  refer  to  the  Administration  of  officials  thereof  in 
which  this  Act  vests  such  functions. 

Sec.  113.  Nothing  herein  shall  be  construed  to  limit,  curtail,  abolish,  or  terminate 
any  function  of  the  President  which  he  had  immediatelj"  before  the  effective  date 
of  the  Act;  or  to  limit,  curtail,  abolish,  or  terminate  his  authority  to  perform  such 
function;  or  to  limit,  curtail,  abolish,  or  terminate  his  authority  to  delegate,  re- 
delegate,  or  terminate  any  delegation  of  functions, 

TITLE  VI 

FUNDING 

Sec.  1 14.  (a)  There  is  hereby  established  in  the  Treasury  of  the  United  States  a 
trust  fund  to  be  known  as  the  Federal  Energy  Research,  Development,  and  Dem- 
onstration Trust  Fund  (referred  to  herein  as  the  "fund")-  The  fund  shall  consist  of 
such  amounts  as  may  be  credited  or  appropriated  to  it  as  provided  in  this  section, 
and  moneys  so  credited  or  appropriated  are  hereby  made  available  to  ERDDA  for 
carrying  out  the  purposes  of  this  Act  including  the  administration  thereof,  without 
fiscal  year  limitations. 

(b)  Commencing  with  the  fiscal  year  ending  June  30,  1974,  and  each  fiscal  year 
thereafter,  all  revenues  (except  so  much  thereof  as  may  be  already  obligated  under 
the  provisions  of  other  legislation  such  as  Section  2(c)(2)  of  the  Land  and  Water 
Conservation  Fund  Act  of  1965  (16  U.S.C.  4601-5)  due  and  payable  during  each 
such  fiscal  year  to  the  United  States  for  deposit  in  the  Treasury  as  receipts  from 
Federal  lease  sales  of  all  energy  sources,  as  well  as  royalties  and  other  revenues 
derived  from  operations  on,  or  the  use,  of  such  Federal  leases,  shall,  up  to  $2,000,- 
000,000,  be  credited  to  the  fund. 

(c)  In  addition  to  the  moneys  credited  to  the  fund  pursuant  to  Subsection  (b) 
of  this  section,  there  is  authorized  to  be  appropriated  to  the  fund  for  the  fiscal  year 
ending  June  30,  1974,  and  each  fiscal  year  thereafter,  such  amount  as  is  necessary 
to  make  the  income  of  the  fund  $2,000,000,000  for  each  such  fiscal  year. 

(d)(1)  It  shall  be  the  duty  of  the  Secretary  of  the  Treasury  to  manage  the  fund 
and  (after  consultation  with  appropriate  officials  of  ERDDA)  to  report  to  the 
Congress  not  later  than  the  first  day  of  March  of  each  year  on  the  financial  con- 
dition and  the  results  of  the  operations  of  the  fund  during  the  preceding  fiscal 
year  and  on  its  expected  condition  and  operations  during  each  fiscal  year  there- 
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after.  Such  report  shall  be  printed  as  a  Senate  and  House  document  of  the  session 
of  the  Congress  to  which  the  report  is  made. 

(2)  It  shall  be  the  duty  of  the  Secretary  of  the  Treasury  to  invest  such  portion 
of  the  fund  as  is  not,  in  his  judgment,  required  to  meet  current  withdrawals.  Such 
investments  may  be  made  only  in  interest-bearing  obligations  of  the  United 
States  or  in  obligations  guaranteed  as  to  both  principal  and  interest  by  the  United 
States.  For  such  purpose  such  obligations  may  be  acquired  (A)  on  original  issue 
at  the  issue  price,  or  (B)  by  purchase  of  outstanding  obligations  at  the  market 
price.  The  purpose  for  which  obligations  of  the  United  States  may  be  issued  under 
the  Second  Liberty  Bond  Act,  as  amended,  are  hereby  extended  to  authorize  the 
issuance  at  par  of  special  obligations  exclusively  to  the  fund.  Such  special  obliga- 
tions shall  bear  interest  at  a  rate  equal  to  the  average  rate  of  interest,  computed 
as  to  the  end  of  the  calendar  month  next  preceding  the  date  of  such  issue,  borne 
by  all  marketable  interest-bearing  obligations  of  the  United  States  then  forming 
a  part  of  the  public  debt;  except  that  where  such  average  rate  is  not  a  multiple 
of  one-eighth  of  1  per  centum,  the  rate  of  interest  of  such  special  obligations  shall 
be  the  multiple  of  one-eighth  of  1  per  centum  next  lower  than  such  average  rate. 
Such  special  obligations  shall  be  issued  only  if  the  Secretary  of  the  Treasury 
determines  that  the  purchase  of  other  interest-bearing  obligations  of  the  United 
States,  or  of  obligations  guaranteed  as  to  both  principal  and  interest  by  the 
United  States  on  original  issue  or  at  the  market  price,  is  not  in  the  public  interest. 

(3)  Any  obligation  acquired  by  the  fund  (except  special  obligations  issued 
exclusively  to  the  fund)  may  be  sold  by  the  Secretary  of  the  Treasury  at  the 
market  price,  and  such  special  obligations  may  be  redeemed  at  par  plus  accrued 
interest. 

(4)  The  interest  on,  and  the  proceeds  from  the  sale  or  redemption  of,  any  obliga- 
tions held  in  the  fund  shall  be  credited  to  and  form  a  part  of  the  fund. 

TITLE  VII 

NUCLEAR  ENERGY  COMMISSION 

Sec.  115.  (a)  The  Atomic  Energy  Commission  shall  retain  its  functions  per- 
taining to  uranium  and  thorium  reserve  assessment,  and  its  functions  pertaining 
to  the  licensing  and  related  regulatory  functions  of  the  Chairman  and  members 
of  the  Commission,  the  General  Counsel,  and  other  officers  and  components  of 
the  Commission  performing  such  functions,  which  functions,  officers,  and  com- 
ponents are  not  included  in  the  transfer  to  the  Administrator  by  section  108  above. 

(b)  The  Atomic  Energy  Commission  is  hereby  renamed  the  Nuclear  Energy 
Commission. 

TITLE  VIII 

EFFECTIVE  DATE  AND  INTERIM  APPOINTMENT 

Sec.  116.  The  provisions  of  this  Act  dealing  with  title  II  (sections  103,  104. 
105,  and  106)  shall  take  effect  on  the  day  of  enactment.  All  other  provisions  shal 
take  effect  thirty  days  thereafter.  Funds  available  to  any  department  or  agency 
(or  any  official  or  component  thereof),  any  functions  of  which  are  transferred  to 
the  Administration  by  this  Act,  may,  with  the  approval  of  the  President,  be  used 
to  pay  the  compensation  and  expenses  of  any  officer  appointed  pursuant  to  this 
subsection  until  such  time  as  funds  for  that  purpose  are  otherwise  available. 

TITLE  IX 

DEFINITIONS    AND    ADMINISTRATIVE    PROVISIONS 

Sec.  117.  (a)  As  used  herein  references  to: 

1.  "function"  or  "functions"  include  references  to  duty,  obligation,  power, 
authority,  responsibility,  right,  privilege,  and  activity,  or  the  plural  thereof,  as 
the  case  may  be. 

2.  "perform"  or  "performance"  when  used  in  relation  to  functions,  include  the 
exercise  of  power,  authority,  rights,  and  privileges. 

3.  "research  and  development"  include  all  phases  of  Federal  energy  research, 
development,  and  demonstration,  ranging  from  the  conception  of  scientific  and 
engineering  principles  appropriate  for  attaining  a  particular  technological  objec- 
tive through  the  demonstration  of  their  practical  utility  on  a  commercial  scale, 
except  to  the  extent  they  are  for  military  purposes; 

4.  "demonstration"  refer  to  that  stage  of  a  research  and  development  program 
which  typically  follows  the  pilot  plant  stage  and  the  objective  of  which  is  to 
estabhsh  the  commercial  feasilbility  of  a  particular  process  before  it  is  put  into 
commercial  use; 


163 

5.  "energy  sources"  includes  fossil  fuels,  geothermal  energy,  nuclear  energy, 
solar  energy,  tidal  energy,  and  other  unconventional  sources  of  energy; 

6.  "person"  include  any  individual,  association,  institution,  corporation,  or 
other  entity,  any  state  or  poUtical  subdivision,  or  agency  or  institution  thereof, 
and  any  Federal  department  or  agency; 

7.  "the  Act"  or  "this  Act"  refer  to  the  "Energy  Research,  Development,  and 
Demonstration  Act"  enacted  herein; 

8.  "the  Administration"  or  "ERDDA"  refer  to  "the  Energy  Research,  Devel- 
opment, and  Demonstration  Administration"  established  herein;  and 

9.  "fund"  refer  to  the  Federal  Energy  Research,  Development  and  Demonstra- 
tion Trust  Fund  established  herein. 

Any  reference  to  any  provision  of  law  shall  be  deemed  to  include,  as  appro- 
priate, references  thereto  as  now  or  hereafter  amended  or  supplemented. 

(b)  The  Administrator  is  authorized  to  accept,  hold,  administer,  and  utilize 
gifts,  and  bequests  of  property,  both  real  and  personal,  for  the  purpose  of  aiding 
or  facilitating  the  work  of  the  Administration.  Gifts  and  bequests  of  money  and 
proceeds  from  sales  of  other  property  received  as  gifts  or  bequests  shall  be  de- 
posited in  the  Treasury  and  shall  be  disbursed  upon  the  order  of  the  Administrator. 
Property  accepted  pursuant  to  this  section,  and  the  proceeds  therefo,  shall  be  used 
as  nearly  as  possible  in  accordance  with  the  terms  of  the  gift  or  bequest.  For  the 
purpose  of  Federal  income,  estate,  and  gift  taxes,  property  accepted  under  this 
section  shall  be  considered  as  a  gift  or  bequest  to  the  United  States. 

(c)  The  Administration  shall  cause  a  seal  of  office  to  be  made  of  such  device 
as  the  Board  shall  approve,  and  judicial  notice  shall  be  taken  of  such  seal. 

TITLE  X 

SEPARABILITY 

Sec.  118.  If  any  provisions  of  this  Act,  or  the  application  thereof  to  any  person 
or  circumstance  is  held  invalid,  the  remainder  of  the  Act,  and  the  application  of 
such  provision  to  other  persons  or  circumstances  shall  not  be  affected  thereby. 


A  Bill  To  Establish  an  Energy  Research,  Development,  and 
Demonstration  Administration 

The  attached  proposed  legislation  is  based  on  the  conviction  that  a  substan- 
tially increased  centralized,  and  sustained  energy  research  and  development 
program,  including  demonstration,  is  indispensable  to  development  of  the  nation's 
domestic  energy  sources,  and  thereby  its  energy  self-sufficiency,  through  socially 
and  environmentally  accepted  methods  for  producing,  conserving  and  utilizing 
all  forms  of  energy.  Accomplishment  of  this  vital  effort  requires  a  fresh  new 
organization  independent  of  existing  organizations  and  procedures,  and  charged 
with  overall  and  specific  accountability  for  coordination,  streamlined  admin- 
istration, and  results. 

The  bill  accordingly  provides  for  the  establishment  of  a  new  independent 
agency,  the  Federal  Energy  Research,  Development,  and  Demonstration  Admin- 
istration ("ERDDA").  Responsbility  is  consolidated  therein  for  coordinating 
and  administering  all  existing,  and  for  initating,  coordinating  and  administering 
extensive  new,  energy  research  and  development  functions  and  programs  appli- 
cable to  all  forms  of  energy — except  those  undertaken  for  military  purposes. 
Commensurate  authority  extends  from  overall  policy  planning  and  budget 
control,  to  all  stages  of  particular  projects,  from  initial  conception  through  design, 
construction,  operation  and  maintenance  of  commercial-sized  demonstration 
plants,  such  operations  to  be  carried  on  internally  with  ERDDA's  own  facilities, 
or  by  suitable  arrangement  with  contract  agencies. 

A  15-member  Board  of  Governors,  composed  of  Government  Officials  qualified 
in  energy  and  energy  research  and  development,  and  of  experts  from  the  private 
sector,  is  responsible  for  overall  supervision  of  ERDDA.  The  daily  operations 
of  ERDDA  are  to  be  directed  by  an  "Administrator,"  who  must  be  outstandingly 
qualified  in  those  fields,  and  their  management.  He  will  serve  as  Chief  Executive 
Officer  responsible  to  the  Board  for  carrying  out  the  Board's  policies  consistent 
with  the  objectives  and  purposes  of  the  Act. 

To  carry  out  this  effort,  the  bill  provides  for  funding  through  a  special  trust  fund 
composed  of  receipts  from  Federal  lease  sales  and  all  other  sales  or  grants  of 
development  rights  of  energy  sources  on  Federal  lands,  up  to  $2  billion  a  year. 
The  payments  to  the  Federal  Government  for  energy  development  rights  thus 
earmarked  for  development  of  new  energy  sources  would  provide  the  sustained 
continuity  indispensable  to  a  project  of  this  nature. 
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PRIVATE    INDUSTRY    INVOLVEMENT    IN    ENERGY    R.    &    D. 

Senator  Ribicoff.  Mr.  Partridge,  ERDA  would  initiate  a  strong 
Federal  initiative  in  the  field  of  energy  research.  How  much  energy 
research  should  ERDA  be  responsible  to  and  how  much  should 
private  energy  research  be  responsible  for  on  its  own? 

Mr.  Partridge.  Well,  in  the  first  place,  I  do  not  think  the  Govern- 
ment should  be  doing  any  Federal  energy  research,  in  theory,  and  in 
fact,  and  basically  this  is  wrong. 

Nevertheless,  the  situation  has  gotten  so  out  of  hand  that  the  only 
way  that  the  problem  can  be  met  in  an  expeditious  fashion  is  for  the 
Government  to  take  the  major  lead  in  the  funding.  I  would  hope,  as 
the  activity  of  ERDA  develops,  that  there  would  be  strong  industry 
participation  in  many  of  the  projects. 

Senator  Ribicoff.  It  is  intended  that  there  be  participation  from 
the  private  sector.  Mr.  Ash  did  testify  yesterday  and  thought  that 
the  overall  research  cost  that  he  has  in  mind  for  the  next  5  years, 
would  be  in  the  nature  of  $10  bilUon  Federal  and  $12^  bilUon  private. 

Both  coordinating,  whether  on  a  crash  basis,  there  is  a  question 
whether  at  this  late  date  you  can  depend  upon  private  industry  to 
make  that  huge  investment  now. 

Mr.  Partridge.  I  agree,  that  is  a  big  question. 

NATURAL    GAS    INDUSTRY    INVOLVEMENT    IN    RESEARCH 

Senator  Ribicoff.  Let  me  ask  you:  How  much  research  is  the 
natural  gas  industry  apt  to  be  doing  itself? 

Mr.  Partridge.  At  the  present  time,  as  an  industry,  we  are  doing 
something  between  $50  and  $75  million  a  year,  which  is  a  pittance. 
Nevertheless,  that  is  the  fact  of  life.  I  would  question,  except  for 
specific  projects,  considering  the  condition  of  the  natural  gas  industry. 
The  great  majority  of  the  industry,  as  you  probably  know,  has  a 
complete  freeze  on  any  new  sales,  residential  or  otherwise.  I  would 
question  very  much  whether  you  can  expect  anything  more  than  what 
you  are  presently  doing,  from  the  industry. 

But,  project  by  project,  then,  it  has  to  be  developed.  For  example, 
in  connection  with  coal  gasification,  if  we  reach  the  point  where  we 
are  ready  to  get  going  with  a  demonstration  plant,  then  certainly  we 
must  try  to  get  the  strongest  industry  participation  and  finance  in 
that  particular  area. 

INVESTMENT    FROM    PRIVATE    COMPANIES 

Senator  Ribicoff.  Do  you  think  that  the  companies  that  make  up 
your  association  would  be  willing  to  invest  the  money  to  construct 
plants  to  extract  gas  from  coal? 

Mr.  Partridge.  They  certainly  will,  once  the  technology  has  proven 
feasible. 

Senator  Ribicoff.  In  other  words,  you  would  expect  that  the 
initiative  and  the  working  out  of  the  cost  of  the  technology  of  doing 
it  would  come  from  the  Government  and  industry  in  a  cooperative 
effort? 

Mr.  Partridge.  Yes,  sir. 
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Senator  Ribicoff.  What  types  of  incentives  do  you  think  would  be 
important  to  encourage  the  gas  industry  to  take  a  bigger  bite  of  this 
whole  picture? 

Mr.  Partridge.  I  do  not  think  that  tax  incentive,  other  than  what 
we  presently  have  on  drilling  and  so  forth,  would  mean  very  much.  You 
see,  we  are  a  regulated  industry.  All  we  really  do  with  tax  incentives, 
the  customer,  in  turn,  does  pay  for  them.  I  would  question  whether  a 
tax  incentive 

Senator  Ribicoff.  You  do  not  think  it  would  mean  anything  to 
you? 

Mr.  Partridge.  No,  I  do  not,  sir. 

Senator  Ribicoff.  Let  me  ask  you,  what  area  of  research  holds  out 
the  most  promise  for  producing  new  sources  of  natural  gas? 

Mr.  Partridge.  At  this  time,  it  is  coal  gasification. 

If  I  could  take  just  a  minute,  you  may  be  aware  that  the  natural 
gas  industry  and  the  Department  of  the  Interior  are  in  the  third  year 
of  a  joint  project  on  coal  gasification.  This  is  much  further  advanced 
than  any  other  research  on  synthetic  gas  that  we  know  of.  This  holds 
the  promise  of  coming  to  fruition  much  more  quickly  than  we  think. 
We  definitely  think  that  coal  gasification  provides  the  earliest  oppor- 
tunity for  any  appreciable  relief,  from  research. 

IS    AN    INVESTMENT    IN    RUSSIA    FOR    GAS    A    GOOD    IDEA? 

Senator  Ribicoff.  Do  you  know  that  there  has  been  a  lot  of  talk  of 
a  deal  between  the  United  States  and  the  Soviet  Union  for  the  setting 
up  of  an  arrangement  to  liquefy  gas,  bring  it  over  here  in  tankers,  then 
turn  it  into  gas  again?  It  is  estimated  that  the  cost  of  that  entire 
project  would  be  the  equivalent  of  $18,000  for  a  barrel  of  oil.  It  has 
been  estimated  by  experts  that  we  had  here  yesterday,  that  for  the 
investment  of  $5,000  for  a  barrel  of  oil,  you  could  get  all  the  oil  that 
you  need  here  in  the  United  States  from  alternate  sources.  Do  you  see 
any  justification  for  the  United  States  making  that  investment  of 
$18,000  a  barrel  of  oil,  dealing  with  the  Soviet  Union  who  could  close 
that  tap  on  us  at  any  time,  as  the  Arabs  and  the  Algerians  have,  do 
you  think  that  makes  any  sense  from  a  business  standpoint? 

Mr.  Partridge.  Absolutely  not.  It  would  be  a  great  mistake. 

Senator  Ribicoff.  It  would  be  a  great  mistake  to  go  into  a  deal 
like  that? 

Mr.  Partridge.  Yes.  Let  me  comment  on  the  statement  you 
made — all  the  oil  that  we  can  possibly  use.  I  do  not  think  that  is 
correct. 

OIL    is    a    FINITE    SUBSTANCE 

Senator  Ribicoff.  I  am  talking  energy,  the  alternate  sources.  I  am 
not  talking  about  oil,  because  I  think  oil  is  a  finite  substance.  We  can 
only  make  ourselves  sufficient  in  alternate  sources  of  energy. 

Mr.  Partridge.  All  right,  I  do  want  to  make  the  point  that  we  have 
to  face  up  to  the  fact  that  there  is  a  finite  level  to  fossil  fuels.  This 
would  be  a  great  function  of  the  new  energy  research  effort  to  de- 
velop, other  than  fossil  fuels. 
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SHORT-RANGE    GAS    SHORTAGE 

Senator  Ribicoff.  Let  me  ask  you  how  much  of  a  natural  gas 
shortage  do  your  companies  face  tihis  winter,  and  for  the  immediate 
future? 

Mr.  Partridge.  This  winter,  I  think  that  the  curtailment  based 
upon  a  normal  winter,  is  something  in  the  area  of  18  or  20  percent. 

Mr.  Lawrence  of  A.G.A.,  from  the  audience.  I  think  that,  Mr. 
Partridge,  we  have  certain  companies  that  are  curtailing  as  much  as 
33  percent.  I  think  the  nationwide  contract  curtailment  of  actual 
contract  terms  are  in  the  range  of  6K  percent  of  the  contract  com- 
mitments. Now  the  gap  between  what  is  supplied  and  what  the  demand 
might  be,  which  is  something  larger  than  existing  contract  require- 
ments, could  very  well  approach  the  figure  that  Mr.  Partridge  stated. 

Senator  Ribicoff.  I  am  curious,  when  we  have  a  mild  November 
and  the  first  few  days  of  December,  how  much  does  that  save  from 
our  reservoir  of  gas  and  oil,  have  you  any  idea? 

Mr.  Partridge.  No,  sir,  I  do  not  know  the  figures.  Most  winters 
average  it  out. 

Senator  Ribicoff.  One  way  or  the  other,  they  average  out? 

Mr.  Partridge.  When  you  have  a  mild  November  and  December, 
you  usually  get  it  in  January  and  February. 

CONSUMER    conservation 

Senator  Ribicoff.  I  am  curious,  has  your  association  ever  done  a 
study  of  how  much  the  gas  is  wasted  by  the  consumers  in  this  country 
that  could  be  saved  by  conservation  measures? 

Mr.  Partridge.  I  do  not  know  any  figures  on  that.  Certainly  for 
the  last  several  years,  most  gas  companies  have  had  strong  conserva- 
tion growth.  I  know  that  my  own  company,  for  many  years,  has  been 
urging  such  things  as  insulation,  storm  windows,  and  proper  thermostat 
settings. 

Senator  Ribicoff.  Have  your  customers  been  listening  to  you? 

Mr.  Partridge.  Not  too  much  until  recently. 

Senator  Ribicoff.  Are  the}^  now? 

Mr.  Partridge.  Yes,  they  are. 

Senator  Ribicoff.  On  a  voluntary  basis,  do  you  think  that  the 
American  people  are  changing  their  wasteful  habits? 

Mr.  Partridge.  To  some  degree,  not  as  much  as  I  would  like  to  see. 

Senator  Ribicoff.  What  is  your  thought  about  replacing  natural 
gas  use  by  coal  to  the  fullest  extent  possible  and  save  the  supply  of 
natural  gas  we  have,  over  a  period  of  time?  You  have  never  had  to 
think  of  that  before  because  your  business  was  solely  gas,  in  competi- 
tion with  other  fuels. 

Since  there  is  a  finite  quantit}'^  of  all  these  items,  how  do  you  think 
we  ought  to  do  it? 

Mr.  Partridge.  I  think  there  is  definitely  a  place,  or  an  area,  for 
each  form  of  energy.  There  is  not  any  question  that  natural  gas  is  a 
premium  for  certain  uses.  I  also  think  that  we  have  to  keep  in  rnind, 
I  mentioned  it  earlier  in  my  testimony,  that  we  have  a  $50  billion 
investment  and  over  1  million  miles  of  pipeline  which  should  not  be 
allowed  to  be  idle.  And,  again,  we  are  talking  about  we  know  that 
pipeline  transportation  of  gas  is  by  far  the  most  efficient  way  to 
transport  energy. 
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Senator  Ribicoff.  That  is  true,  but  how  are  we  going  to  get  more 
gas?  How  do  you  suggest  we  get  more  gas  to  keep  your  pipelines  going 
and  your  investment  to  pay  off? 

Mr.  Partridge.  We  have  to  see  to  it  that  the  proper  incentives  for 
adequate  drilHng  are  estabhshed,  We  have  to  see  to  it  that  the  Federal 
offshore  lands  are  made  available  on  a  greatly  accelerated  basis  for 
this  drilling.  We  have  to  get  busy  to  bring  gas  from  the  Arctic  into  the 
United  States.  Then  we  have  to  have  coal. 

Senator  Ribicoff.  What  tax  incentives  would  you  recommend  to 
make  your  industry  drill  or  explore  for  more  gas?  What  incentives  do 
you  want? 

DEREGULATION 

Mr.  Partridge.  It  is  not  an  incentive — what  we  must  have  is 
deregulation,  or  letting  new  gas  seek  its  free  market  place. 

Senator  Ribicoff.  You  are  differentiating  between  new  gas  and  old 
gas? 

Mr.  Partridge.  Yes,  sir. 

Senator  Ribicoff.  Your  thought  is  that  there  ought  to  be  a  two- 
tier  system,  a  series  of  incentives  for  new  production  of  gas  and  oil, 
as  against  the  present  supply  which  you  think  the  regulation  ought  to 
stay  with? 

Mr.  Partridge.  Yes,  sir.  I  think  that  there  ought  to  be  an  orderly 
transition.  The  proper  way  to  do  it,  if  we  had  had  no  regulation  in  the 
fuel  process,  if  the  Supreme  Court  decision  in  1954  had  not  taken 
place,  we  would  not  be  in  the  mess  that  we  are  in  now.  We  have  to 
have  an  orderly  transition. 

I  would  favor  letting  the  life  of  the  old  gas  contracts  run  out  and 
let  them  be  picked  up  again  in  accordance  with  new  gas.  I  think  that 
that  way  the  economic  impact  would  be  greatly  lessened. 

Senator  Ribicoff.  Even  if  that  were  done,  where  would  you  get 
the  new  gas  from?  If  you  deregulate  it,  where  in  this  country  would 
you  get  the  new  gas  from  now? 

Mr.  Partridge.  There  is  a  great  deal  of  potential  area  to  be  ex- 
plored in  the  Gulf  of  Mexico  and  one  of  the  areas  with  tremendous 
promise  is  the  offshore  of  the  Atlantic  coast.  This  runs  all  the  way 
from  Florida  to  New  Foundland.  The  geology  there  looks  great.  I 
think  the  chances  are  very  promising  that  tremendous  amounts  of 
hydrocarbons  can  be  found  there. 

Senator  Ribicoff.  If  gas  could  be  regulated  with  new  exploration, 
do  you  think  that  private  industry  would  do  that  all  on  their  own 
and  be  able  to  get  the  capital  together  to  do  it? 

Mr.  Partridge.  Well,  yes,  sir — no  question. 

Senator  Ribicoff.  Do  you  think  that  higher  taxes  should  be  levied 
to  discourage  gas  consumption? 

ALTERNATE   FUEL   FOR   GAS 

Mr.  Partridge.  No,  sir,  I  do  not.  Again,  some  way  has  to  be  found 
to  stop  gas  from  being  used  for  what  I  would  call  inferior  uses.  But 
the  problem  is  that  there  is  a  shortage  of  all  forms  of  energy.  Here 
you  have  got  a  huge  electric  utility  generator  that  burns  gas,  you 
cannot  just  stop  gas  going  to  them  because  they  cannot  get  an  alternate 
fuel.  This  is  a  fact  of  life  today.  So  that  even  if  you  say  that  the  gas 
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to  be  burned,  under  boilers,  should  be  taxed,  I  do  not  think  that  that 
is  the  answer  to  the  problem.  You  are  just  going  to  shut  down  needed 
industry  and  so  forth  by  doing  it.  Even  by  paying  the  additional  tax, 
they  cannot  find  an  alternate  fuel. 

Then  I  think  there  is  one  more  factor  that  should  be  considered. 
Any  additional  taxes,  and  so  forth,  eventually  finds  its  way  to  the 
consumer  in  one  form  or  another. 

Senator  Ribicoff.  Let  me  ask  you — from  what  you  anticipate  the 
curtailment  of  gas  to  your  customers,  have  you  also  thought  out  or 
anticipated  or  researched,  its  impact  on  industrial  activity  and  un- 
employment among  your  customers? 

Mr.  Partridge.  We  have  not  done  any  specific  research  on  that, 
per  se.  The  industrial  customers  \vi\\  be  the  first  ones  that  will  be  cut 
off  with  vast  unemployment.  Again,  the  fact  is  that  there  are  no  other 
fuels  that  they  can  turn  to.  In  turn,  though,  it  is  a  chain  effect  of  this 
that  snowballs.  Once  you  shut  down  this  plant  who  makes  parts  for 
this  plant,  shut  that  plant  doA\Ti  even  though  they  may  have  adequate 
fuel,  and  that  in  turn  shuts  dow^n  another  plant,  this  is  going  to  be  the 
horrible  part  of  this  when  it  really  starts  to  unfold. 

Senator  Eibicoff.  Senator  Roth? 

Senator  Roth.  Thank  you,  Mr.  Chairman,  I  am  sorry  I  could  not 
be  here  from  the  beginning.  I  would  like  to  express  publicly  my  appre- 
ciation to  Mr.  Partridge,  coming  down  here  and  testifying. 

I  would  just  like  to  say,  that  when  everybody  is  looking  for  a  scape- 
goat, Mr.  Partridge,  for  many  years,  has  been  warning  the  United 
wStates  about  the  impending  energy  crisis.  That  should  be  publicly 
recognized,  and  I  appreciate  the  statesmanlike  position  he  has  been 
taking  in  this  area. 

FINANCING  A  $2-BILLI0N-A-YEAR  TRUST  FUND 

Mr.  Partridge,  one  question  I  would  like  to  go  back  to,  maybe  some 
some  of  these  have  been  taken  up  already,  is  where  you  talk  about  a 
trust  fund  of  $2  billion  a  year  in  your  testimony.  If  I  recall,  you  also 
mentioned  in  your  testimony  that  this  could  come  from  lease  sales 
and  oil  leases.  Do  you  feel  that  there  will  be  a  shortfall  in  this  area 
if  we  should  rely  upon  these  areas  as  our  sole  source  of  revenue  in  a 
trust  fund?  Do  you  think  we  might  have  to  add  other  sources  of 
revenue? 

Mr.  Partridge.  No,  sir,  I  do  not.  Again,  as  I  mentioned  earlier, 
one  activity  that  has  to  be  accelerated  is  the  leasing  of  Federal  lands. 
There  is  good  movement  in  this  direction.  The  Department  of  the 
Interior  is  heading  this  way.  This  just  has  to  be  done.  There  is  no 
question  in  my  mind  whatsoever  that  it  should  be  very  easy  to  get 
at  least  $2  billion,  probably  a  lot  more,  for  these  next  coming  years. 

Senator  Roth.  There  has  been  a  lot  of  talk  that  as  an  interim  R.  &  D, 
measure,  we  might  adopt  something  like  S.  1283.  I  just  wonder 
whether  you  feel  that  it  is  appropriate  to  take  interim  measures  at 
this  time,  or  should  we  move  full  speed  ahead  to  develop  some  special 
agency  to  take  over  now? 

Mr.  Partridge.  The  longer  we  take  interim  measures,  not  only  on 
research  but  on  the  other  energy  problems,  the  longer  this  countrj^'s 
agony  is  going  to  extend.  I  am  not  sure  but  that  there  is  even  a  geo- 
metric effect  there.  For  every  day  that  we  waste  right  now,  we  might 
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just  extend  it  2  days  longer.  We  have  got  to  bite  the  bullet  and  get 
going  on  what  has  to  be  done. 

Senator  Roth.  Before  Congress  goes  home  this  Christmas? 

Mr.  Partridge.  Yes,  sir.  If  you  do  it  the  right  way. 

INTERNATIONAL  RESEARCH 

Senator  Roth.  One  of  the  things  that  has  interested  me  is  how 
our  country,  Western  Europe,  and  Japan  might  cooperate  on  energy 
R.  &  D.  Do  you  have  an}^  thoughts  or  recommendations  on  what  we 
might  do  in  a  joint  effort  with  these  countries?  Do  3^ou  think  that  it 
would  be  desirable  for  us  to  somehow  provide  in  this  legislation 
specifically  that  there  should  be  cooperation  and  sharing  of  both  cost 
and  benefits  with  these  other  areas,  Europe  and  Japan? 

Mr.  Partridge,  This  is  an  excellent  idea.  This  would  be  a  fine 
amendment.  Certainly  we  do  not  have  all  the  talent  in  the  United 
States.  Again,  this  is  a  worldwide  shortage.  I  think  this  is  an  excellent 
idea,  to  arrange  for  the  exchange  and  certainly  you  could  avoid  dupli- 
cation of  certain  efforts.  I  think  this  is  excellent. 

Senator  Roth.  I  suppose  one  of  the  problems  that  we  have  at 
least  at  this  moment  in  trjdng  to  do  so  is  with  some  of  our  foreign 
friends  who  may  be  afraid  that  this  would  be  misconstrued  by  the 
Arab  nations.  I  have  thrown  this  idea  out  at  some  joint  Japanese- 
American  meetings.  While  they  are  interested,  there  is  some  concern 
as  to  the  Arab  reaction. 

Just  following  through  on  that,  do  you  have  any  specific  thoughts 
as  to  how  we  could  approach  this  joint  effort?  Should  it  be  just  an 
exchange  of  information?  Do  you  think  it  would  be  helpful  to  create 
a  special  office?  Or  do  you  have  any  thoughts  on  organizational  struc- 
ture at  the  moment  concerning  international  cooperation? 

Mr.  Partridge.  I  do  not,  but  certainly  a  section  could  be  estab- 
lished in  the  new  research  organization  which  could  provide  this.  It  is 
something  that  should  be  studied,  It  should  go  further  than  just  an 
exchange.  As  I  said  before,  an  effort  should  be  made  to  see  that  we  are 
not  duplicating  certain  efforts  and  assign  certain  efforts  to  certain 
countries.  This,  I  think,  needs  some  study,  but  I  think  you  could  put 
some  general  provisions  in  the  proposed  legislation  that  would  just 
see  to  it  that  this  is  done. 

Senator  Roth.  In  other  words,  we  should  not  just  exchange  but  in 
the  planning,  really,  if  I  understand  what  you  are  saying,  we  ought  to 
sit  down  and  sort  of  try  to  allocate  in  some  manner,  areas  of  responsi- 
bility where  perhaps  we  all  want  to  work  simultaneously,  but  perhaps 
one  country  or  another  has  some  expertise  that  would  give  some  reason 
for  them  being  given  the  primary  responsibility? 

Mr.  Partridge.  Exactly. 

DEPLETION   allowance 

Senator  Roth.  One  of  the  concepts  that  has  come  up,  I  do  not 
know  whether  you  are  familiar  with  it  at  this  time,  or  would  want  to 
comment  on  it,  but  the  suggestion  has  been  made  that  the  depletion 
allowance  might  somehow  be  buttressed  or  based  upon  industry — how 
much  industry  spends  of  that  money,  say  taxwise  on  new  capital 
expenditure.  Have  you  given  any  thought,  or  do  you  care  to  comment 
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on  that  possible  approach?  In  other  words,  you  would  not  get  the 
depletion  allowance  unless  and  to  the  extent  that  these  funds  generated 
are  used  for  capital  expenditures,  possibly  research  by  private  industry. 

Mr.  Partridge.  The  depletion  allowance,  as  it  presently  stands 
now,  is  certainly  an  incentive  to  the  hydrocarbon  industries  to  drill. 
If  3^ou  can  replace  that  with  a  better  incentive,  or  one  equally  as  good, 
I  would  have  no  problem  with  it.  I  do  want  to  say  certainly  nothing 
should  be  done  right  at  this  critical  time,  to  take  away  any  incentives. 
I  am  not  at  all  sure  that  by  sajdng  that  you  have  to  do  certain  of 
these,  whatever  j^ou  gain  by  the  depletion  allowance,  to  plow  it  back 
in,  I  think  that  would  be  taking  away  some  of  the  incentive. 

I  go  back  again.  Senator,  to  the  very  essential  things  that  have  to 
be  done  in  connection  with  the  hydrocarbon  industries.  That  is,  to 
provide  the  fullest  incentives  and  let  these  products  seek  their  fair, 
right,  and  proper  marketplace.  This  is  the  only  waj^  in  the  long  form 
that  this  is  ever  going  to  work  out. 

Senator  Roth.  Back  to  the  old  supply  and  demand  theory? 

Mr.  Partridge.  Yes,  sir,  exactly. 

Senator  Roth.  One  further  question. 

What  should  be  the  role  of  the  private  industry  in  the  research  and 
development  area? 

ROLE  OF  PRIVATE  INDUSTRY  IN  R.  &  D. 

For  example,  you  read  newspaper  articles  and  so  forth  that  the 
profits  of  at  least  some  of  the  energ^^-  companies,  oil  companies  in 
particular,  are  higher  than  they  ever  have  been.  Here  I  think  you  are 
talking  about  a  $2  billion  a  year  effort  on  the  part  of  the  Government. 

How  should  that  be  supplemented? 

What  role,  and  how  much  do  you  think  we  should  expect  to  be  gen- 
erated by  private  industry? 

Mr.  Partridge.  My  answer  to  a  similar  question  from  Senator 
Ribicoff  earlier,  I  believe  I  can  summarize  by  saying  that  I  think  this 
has  to  be  done  almost  by  a  case  by  case  proposition.  I  do  not  think 
that  you  can  expect  too  much  additional  money  from  industry  over 
what  they  are  doing  on  their  o^^^l  right  now,  except  as  particular 
projects,  demonstration  plants  or  possibly  even  pilot  plants,  things 
like  that  coming  along.  There  I  think  you  mil  find  industry  interest, 
and  I  think  quite  properly  industry  should  supply  part  of  these  funds. 

Senator  Roth.  I  have  not  seen  any  figures,  but  I  do  assume  that  the 
amount  of  dollars  being  spent  on  research  might  be  quite  considerable 
not  only  in  the  energy  industry,  but  related  industries  as  well. 

How  do  3^ou  see  the  private  effort  and  the  public  effort  going  hand 
in  hand? 

Should  there  not  be  some  mechanism  in  the  legislation,  for  example 
for  coordination  and  cooperation,  or  should  we  leave  that  pretty  much 
up  to  the  officials? 

Mr.  Partridge.  No,  sir.  There  is  no  provision  in  S.  2694  that 
provides  or  charges  the  new  Government  Federal  Research  Adminis- 
tration to  see  to  it  that  the  system — this  is  very  essential  again,  to 
avoid  duplication  and  provide  cooperation. 

Again,  you  are  going  to  find  that  there  is  going  to  be  quite  a  bit  of 
private  energy  research  being  done  on  a  proprietar}^  basis.  Neverthe- 
less, even  though  it  is  proprietary  and  so  forth,  you  can  still  coordinate 
and  try  to  avoid  duplication. 

28-963i — 74 — —12 
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Senator  Roth.  Have  you  given  any  thought,  or  do  you  have  any 
ideas,  as  to  exactly  how  the  Government  should  commercialize  any 
developments  in  this  area? 

In  other  words,  if  the  Government  spends  $20  billion,  let  us  say, 
in  10  years — I  assume  you  agree  with  that  figure.  Whatever  it  is,  it  is 
cheap  compared  to  whatever  the  balance  of  payment  problem  may  be 
in  the  future. 

Can  we  recapture  these  public  funds  by  the  licensing  much  as 
private  industr^^  does? 

Have  you  given,  has  your  association  given  any  thought  to  this 
problem? 

Mr.  Partridge.  You  could.  I  am  not  sure  that  is  good.  I  am  not  sure 
that  it  is  necessary.  I  think  that  you  will  find  that  the  major  expendi- 
tures under  this  massive  program  are  going  to  be  in  commercial 
demonstration  plants.  These  are  going  to  be  the  large  projects,  $300 
million,  $500  million  projects,  and  once  these  particular  commercial 
demonstration  plants  have  proven  to  be  feasible,  I  think  3^ou  are  going 
to  find  industry  will  be  ready,  willing  and  desirous  to  buy  these  from 
the  Government.  I  feel  that  the  Government  will  probably  get  back  a 
large  portion  of  their  expenditures  from  this  route. 

Senator  Roth.  In  other  words,  it  may  not  be  patentable  but  you 
feel  the  know-how  would  be  available — right — that  industry  would  be 
glad  to  pay  for  it  as  they  do  in  private  enterprise  to  secure  a  process 
from  another  company? 

Mr.  Partridge.  Right. 

Senator  Roth.  I  believe  that  is  all  the  questions  I  have. 

FEDERAL    ENERGY    ADMINISTRATION 

Senator  Ribicoff.   I  have  one  further  question,   Mr.    Partridge. 

Tomorrow  we  will  start  hearings  to  set  up  the  Federal  Energy  Ad- 
ministration. That  is  Mr.  Simon's  Agency. 

Do  you  think  FEA  should  have  the  authority  to  allocate  authority 
on  natural  gas,  rather  than  the  Federal  Power  Commission,  on  an 
emergency  basis  to  prevent  shutdowns  and  unemployment? 

Mr.  Partridge.  I  think  it  has  to  come  to  that.  I  think  these  very 
different  allocations  decisions  are  going  to  have  to  be  made  by  those 
that  have  a  purview  of  all  energy.  They  will  have  to  know  of  a  par- 
ticular industiy  what  their  chances  are  of  them  getting  coal  and  oil  as 
compared  to  natural  gas.  The  Federal  Power  Commission  of  course 
is  concerned  only  mth  natural  gas.  I  think  eventuall}^  definitely  an 
administration  such  as  FEA  is  going  to  have  to  do  the  overall  job. 

Senator  Ribicoff.  Thank  you  very  much.  I  thank  you  for  your 
contribution? 

]S[r.  Bridges,  you  have  finally  become  a  prophet  in  your  ovvti  land. 

Mr.  Bridges.  That  does  not  feel  too  good. 

Senator  Ribicoff.  All  these  years  you  have  been  talking  and 
warning,  to  seemingly  deaf  ears.  Everybodj'^  is  now  awakened  to  the 
problem  and  the  crisis  as  if  it  just  happened  yesterday  or  today.  It  is 
very  obvious  from  your  briefing  and  your  experience  this  has  been  in 
the  making  a  long   time. 

It  seems  to  me  you  are  the  man  most  in  demand  in  all  these  hearings. 
I  would  appreciate  having  your  testimony. 
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TESTIMONY  OF  JACK  H.  BEIDGES,  DIEECTOR  OF  NATIONAL  ENERGY 
PROGEAMS,  CENTER  FOR  STEATEGIC  AND  INTEENATIONAL 
STUDIES,  GEOEGETOWN  UNIVEESITY,  CONSULTANT  TO  THE  JOINT 
CONGEESSIONAL  COMMITTEE  ON  ATOMIC  ENEEGY  AND  TO  THE 
CONFEEENCE  BOAED 

Mr.  Bridges.  I  have  a  very  short  statement  I  would  like  to  read, 
and  then  answer  any  questions  that  you  might  have. 

My  name  is  Jack  Bridges.  I  am  director  of  national  energy  pro- 
grams at  the  Center  for  Strategic  and  International  Studies,  George- 
to^^^l  University  in  Washington,  D.C.  I  am  also  acting  as  consultant 
to  tlie  Joint  Congressional  Committee  on  Atomic  Energy,  and  for  the 
Conference  Board  in  New  York  City. 

I  would  like  to  make  a  few  comments  on  the  organization  proposals 
that  are  before  this  committee,  and  on  the  concept  itself  of  "Man- 
hattan" or  "Apollo"  type  projects  as  a  means  of  helping  to  alleviate 
our    national    energy    problems. 

The  proposed  Federal  Energ}^  Administration  should  provide  tliis 
countrj^  mth  the  necessary  operating  entity  for  our  short-term 
problems.  The  proposed  Energy  Research  and  Development  Adminis- 
tration should  provide  this  country  with  an  appropriately  focused 
energy  research  and  development  effort. 

It  is  m}'  opinion,  however,  that  one  of  the  most  important  parts  is 
still  missmg.  We  do  not  have  provision  for  a  council  or  a  man  in  the 
Office  of  the  Presidency  whose  primary  responsibility  is  to  stand  back 
from  the  daj^-to-day  problems  and  to  address  our  long-range  energy 
dilemma.  It  is  my  opinion  that  this  country  is  actually  moving  from 
one  energy  era  into  another.  This  situation  poses  the  mandatory 
requirement  for  establishment  of  a  long-range  energy  strategy  designed 
not  onl3^  to  make  this  transition  as  relatively  painless  as  possible  but 
to  maximize  the  opportunities  that  the  situation  presents. 

I  would  suggest  that  the  energy  council  concept  of  Senator  Hollings, 
with  some  significant  modifications,  could  fit  this  requu-ement. 

Senator  Ribicoff.  Senator  Hollings  and  I  have  talked  about  this. 
I  am  sympathetic  to  what  he  has  suggested.  He  thinks  that  we  should 
set  up  a  council  of  energy  advisers  in  the  ERDA  proposal  or  the 
Federal  Energy  Administration. 

Which  would  be  the  best  vehicle  in  your  opinion? 

Mr.  Bridges.  I  would  set  it  up  separately.  I  would  use  ERDA,  the 
one  you  are  working  on  today,  as  the  organization  to  push  the  research 
and  development  concepts.  The  one  you  will  be  talking  about  tomor- 
row primarily  is  a  day-to-day  operation  entity. 

Senator  Ribicoff.  I  know  that,  but  to  get  this  done — it  would  be  a 
separate  title.  You  would  put  it  in  the  White  House  Executive  Office 
and  it  would  be  separate. 

Which  do  you  think  would  be  the  proper  vehicle,  ERDA  or  FEA, 
to  make  it  a  separate  title? 

Mr.  Bridges.  If  you  had  to  go  that  way,  one  or  the  other  I  would 
probabh^  go  to  the  FEA. 

Senator  Ribicoff.  Put  it  there  with  FEA? 

Mr.  Bridges.  Yes,  sir. 

Senator  Ribicoff.  It  is  an  overall  policy? 


176 

Mr.  Bridges.  Yes,  sir.  Your  long-range  goals,  of  course,  would 
have  a  lot  of  impact  on  your  da^^-to-day  actions.  Again,  thay  have  to 
be  very  closely  knit  together. 

B}^  the  same  token,  I  would  like  to  warn  that  wdthout  some  sort  of 
a  long-range  national  energy  strategy,  we  will  probably  find  some  of 
the  day-to-day  actions  of  the  Federal  Energy  Administration  and  of 
the  so-called  ERDA  actually  compounding  our  problems  and  not 
solving  them. 

Now  I  would  like  to  concentrate  on  the  ERDA  concept. 

MONEY    ALONE,    IS    NOT    ENOUGH 

The  idea  of  approaching  our  energy  problems  on  a  massive  research 
and  development  basis  has  considerable  merit,  but  also  offers,  in  my 
opinion,  a  very  real  danger.  The  danger  is  that  the  American  people 
will  be  lulled  into  the  assurance  that  all  we  have  to  do  is  appropriate 
massive  amounts  of  money  and  then  we  can  sit  back  and  relax  and  the 
situation  will  be  solved.  Of  course,  nothing  could  be  further  from  the 
truth.  Politically,  this  is  the  easiest  step  to  take,  but  unless  it  is 
accompanied  by  a  mutitude  of  difficult  decisions  and  support  items,  we 
may  find  that  our  major  move  into  massive  Government-financed 
research  and  development  will  be  a  disaster. 

Let  me  give  you  some  specific  examples.  It  will  do  us  no  good  to 
spend  millions  and  millions  of  dollars  on  improving  coal  gasification 
techniques  unless  we  are  willing  to  face  up  to  that  fact  that  we  are  going 
to  have  to  mine  coal.  The  financial,  political,  and  ecological  cost  factors 
that  can  burden  such  things  as  strip  mining  of  coal  could  easily  offset 
any  gains  that  we  might  make  with  major  research  and  development 
advances.  Tough  decisions  are  gomg  to  have  to  be  made  on  such  prob- 
lems as  water  availabilit}^,  because  if  they  are  not  made,  we  are  wasting 
our  time  talking  about  converting  mass  quantities  of  coal  in  the  Wes- 
tern part  of  the  country  to  gas  or  liquids.  We  are  also  going  to  have  to 
face  the  politically  distasteful  situation  of  providing  sufficient  eco- 
nomic incentives,  or  we  will  not  find  the  hundreds  and  hundreds  of 
millions  of  investment  dollars  needed  for  such  things  as  coal  gasifica- 
tion plants. 

Senator  Ribicoff.  We  are  talking  about  oil  shale  and  coal  gasifica- 
tion. 

Is  it  economically  feasible  to  process  oil  shale  and  coal  in  locations 
where  it  is  found? 

Mr.  Bridges.  We  may  find  that  our  production  rates,  particularly 
from  shale  such  as  coal  gasification  that  are  severely  limited  by  water 
availability. 

Wliat  I  am  trying  to  emphasize  is,  we  have  to  start  making  these 
other  decisions  now.  These  are  the  decisions  we  have  had  before  us  for 
years  and  have  not  really  faced. 

COST  PER  BARREL  OR  KILOWATT  FACTOR 

The  next  thing  we  must  admit  is  that  neither  the  Manhattan 
project  nor  the  Apollo  project  had  a  real  concern  about  the  economic 
•efficiencies  such  as  the  "cost  per  barrel"  or  the  "cost  per  kilowatt" 
that  the  energy  research  and  development  projects  must  have.  We  will 
now  have  to  have  tough  cost  effectiveness  examinations  of  the  capital 
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required  for  the  systems  we  are  attempting  to  develop,  the  resources 
that  commercial  systems  will  actually  consume,  and  finally,  the  unit 
operating  costs  of  such  systems. 

We  must  also  remember  that  these  new  systems  must  be  operated 
by  employees  of  the  utility  companies,  your  neighborhood  plumber, 
people  who  sell  and  service  appHances,  et  cetera.  We  will  not  be  able 
to  accept  systems  that  can  only  be  operated  by  a  few  highly  trained 
astronauts  or  people  of  that  skill  level. 

In  the  legislation  that  you  are  reviewing,  I  would  like  to  suggest 
that  you  assure  the  concept  of  continued  civilian  control  over  the  nu- 
clear weapons  systems.  This  is  not  only  desirable  from  the  standpoint 
of  our  traditional  civihan  oriented  decisionmaking  base,  but  also  be- 
cause of  our  urgent  need  to  capture  for  civilian  use  as  much  tech- 
nological fallout  as  possible  from  military  oriented  research  and  de- 
velopment. 

FALLOUT 

Senator  Ribicoff.  May  I  ask  you  at  that  point  what  do  vou  mean  by 
fallout? 

Can  3"ou  give  us  some  examples,  some  fallout  that  we  have  had? 

Mr.  Bridges.  Yes,  sir.  One  of  the  more  obvious  is  that  of  jet  air- 
craft. An  important  one  for  the  future  could  be  laser  fusion.  They  are 
being  operated  under  a  pretty  high  degree  of  security  because  they 
have  a  major  impact  on  weapons  systems.  It  also  looks  like  with  some 
success  that  the  laser  fusion  systems  may  be  a  good  way,  a  decade  or 
two  from  now,  of  supplying  us  with  large  quantities  of  cheap  energy. 

Senator  Ribicoff.  That  has  been  a  fallout  from  the  military  tech- 
nology? 

Mr.  Bridges.  Yes,  sir.  That  is  the  type  of  thing  I  am  referring  to. 
I  would  hate  to  see  them  reall}^  getting  shoved  out  in  the  corner. 

Senator  Ribicoff.  In  other  words,  you  feel  that  there  has  been  a 
conflict  in  that  testimony.  You  would  like  to  see  the  military  applica- 
tion stajdng,  rather  than  going  in  the  Defense  Department? 

Mr.  Bridges.  I  would  like  to  see  it  stay,  especially  in  the  future. 
As  we  go  into  the  more  technical  things  like  nuclear  fusion  and  even 
some  of  the  more  advanced  solar  systems,  I  think  that  we  will  find 
some  of  the  interrelation  to  the  sophisticated  technology  developed 
by  the  military  systems  could  be  very  helpful. 

Senator  Ribicoff.  Please  proceed. 

Mr.  Bridges.  I  realize  that  you  cannot  put  too  many  suggested 
operational  details  into  legislation,  but  there  are  two  areas  that  I 
consider  very  important  and  want  to  make  a  part  of  the  record  as 
a  suggestion  for  future  personnel  in  ERDA. 

garage  inventor  must  be  supported 

First,  there  must  be  a  way  to  keep  the  garage  inventor  heavily 
involved  in  our  R.  &  D.  efiorts.  By  garage  inventor  I  mean  of  course 
the  independent  type  of  inventor  who  over  the  years  has  been  one  of 
the  major  inputs  into  our  technical  systems.  The  Department  of 
Commerce  has  done  a  great  deal  of  work  on  the  sources  of  our  different 
inventions  and  our  technical  advances.  A  large  number  of  the  major 
inventions  in  this  country  have  been  made  by  the  individual — in 
many  instances  individuals  who  have  spent  decades  on  their  ideas. 
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Large  govenunent  and  tigiitl}^  structured  private  organizations 
are  well  kiiown  for  their  lack  of  inventiveness.  A  concept  similar  to 
that  employed  by  the  Battelle  Memorial  Institute  may  be  desirable 
and  you  might  want  to  eventually  consider  funding  a  Comsat-type 
organization  for  the  encouragement  of  the  small  inventor  and  the 
small  company. 

Senator  Ribicoff.  Let  me  ask  you,  from  your  long  experience  in 
these  related  fields  have  you  found  a  widespread  practice  of  major 
companies  to  gain  a  good  invention  that  could  be  used  for  the  public 
interest  from  these  garage-type  inventors,  and  then  abandoning  them 
because  for  some  reason  or  another  they  would  not  fit  into  the  economic 
game  plans  of  the  major  company? 

Mr.  Bridges.  I  have  yet  to  find  one  that  1  could  put  my  finger  on 
that  was  a  good  one  that  has  been  buried.  It  has  been  picked  up  one 
place  or  the  other  and  what  I  am  talking  about,  things  like  the  car- 
buretor that  gets  60  miles  to  the  gallon  for  a  big  car.  I  have  not  found 
that. 

If  you  have  a  really  good  one  and  you  can  get  the  patent  protection, 
you  may  find  that  some  of  the  larger  companies  do  not  move  as  fast  as 
the  inventor,  or  as  fast  as  someone  thinks  ihej  should.  If  in  fact  the 
idea  is  good  then  it  will  usually  surface. 

INCENTIVES 

Finally,  you  are  gomg  to  need  to  develop  some  way  to  give  an  incen- 
tive to  the  federally  funded  research  and  development  contracts  so 
that  personnel  involved  will  make  major  eft'orts  to  complete  their  work 
and  move  it  into  actual  commercialization  and  use.  Past  history,  and 
even  current  events,  show  that  when  we  put  large  funding  into  Federal 
research  and  development  projects  we  often  end  up  literally  building 
cities  of  federally  financed  employees  and  technicians.  Once  they  are 
settled  in  their  ways,  have  their  own  schools,  swimming  pools,  country 
clubs,  et  cetera,  there  is  a  real  reluctance  to  face  the  point  at  which  the 
major  research  and  development  project  they  are  working  on  is  com- 
plete and  there  is  no  longer  need  for  the  whole  organization. 

Senator  Ribicoff.  Do  you  thmk  it  would  be  advisable  that  most  of 
this  research  be  done  in  conjunction  between  the  Federal  Government 
and  the  industry,  where  the  industry  can  convert  their  inventions  and 
the  techniques  and  the  results  of  their  research  to  actual  commercial 
use? 

Mr.  Bridges.  Yes,  sir.  I  think  we  could  make  a  major  advance  if  we 
could  very  well  insure  that  these  major  projects  are  carried  out — there 
would  be  an  mcentive  for  all  people  involved,  including  Federal  em- 
ployees, to  move  programs  into  commercialization  as  soon  as  we  can. 

In  closing,  I  want  to  express  my  support  for  ERDA  and  its  general 
concepts.  I  think  it  is  a  long  overdue  move  in  our  efi^orts  to  attack  our 
national  energy  dilemma.  I  want  to  caution,  however,  against  permit- 
ting positive  moves  toward  establishmg  ERDA  to  lull  us  into  relaxing 
other  necessary  efforts,  especially  ones  that  will  be  more  politically 
difficult. 

Senator  Ribicoff.  Thank  you  very  much,  Mr.  Bridges.  I  am  not 
going  to  ask  you  many  questions.  In  j^our  short  statement  you  have 
many  cogent  suggestions  that  do  make  a  lot  of  sense,  and  I  respect  them 
because  I  know  they  come  from  long  experience  and  practicality. 
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I  hope  from  time  to  time  as  we  go  along  we  will  have  an  opportunity 
to  ca]l  on  you  again. 

Mr.  Bridges.  Thank  j^ou  very  much. 
Senator  Ribicoff.  Mr.  Bagge,  please. 
Thank  jou,  sir,  for  your  patience. 

TESTIMONY  OF  CARL  E.  BAGGE,  PRESIDENT,  NATIONAL  COAL 

ASSOCIATION 

Mr.  Bagge.  Yes,  sir.  I  will  attempt  to  summarize  my  statement.  We 
have  filed  with  the  committee  a  rather  extensive  statement  because 
from  the  point  of  \aew  of  the  American  coal  industry  this  is  a  lughly 
significant  one.  I  will  not  presume  on  your  time  to  read  the  statement 
except  to  summarize. 

Senator  Ribicoff.  Without  objection,  your  entire  statement  will  go 
on  the  record  as  read.  I  am  sure  that  there  is  much  of  this  that  should 
be  part  of  the  permanent  record.  I  know  it  will  be  valuable. 

[The  statement  referred  to  follows :] 

Statement   by    Carl    E.    Bagge,    President,    National    Coal   Association 

My  name  is  Carl  E.  Bagge.  I  am  president  of  the  National  Coal  Association, 
whose  members  include  the  major  coal  producing  and  coal  sales  companies  of  the 
nation.  We  welcome  this  forum  to  present  testimony  on  a  vital  national  issue. 

Research  and  development  is  one  essential  key  to  the  future  of  coal  in  the 
United  States.  It  is  obvious  that  the  technological  base  for  coal  extraction,  distribu- 
tion, conversion,  and  consumption  must  be  sound  and  expanding  if  America's 
energj^  needs  are  to  be  satisfied.  It  is  also  tragically  apparent  that  the  past  neglect 
of  research  in  coal  is  one  major  reason  for  our  current  technological  inadequacies 
which  compound  the  energy  crisis. 

Equally  important  over  the  long  run,  and  perhaps  more  crucial  in  the  short 
term,  are  those  governmental  restraints  which  now  inhibit  the  coal  industry's 
ability  to  produce  and  market  its  product  efficiently.  For  example,  price  controls 
even  now  interfere  with  the  rapid  expansion  of  coal  production.  Air  pollution 
regulations  rule  out  the  use  of  much  available  high-sulfur  coal,  coal  which  is 
sorely  needed  in  an  energy-short  America  and  which  must  be  mined  and  burned 
if  we  are  to  avoid  an  even  greater  crisis  than  we  now  have.  Govermnental  policies 
relating  to  the  coal  leases  in  the  West  and  exploration  permits  on  western  public 
lands  have  halted  plans  to  expand  the  industry  into  some  of  the  world's  richest 
energy  reserves. 

In  both  the  short  and  the  long  run,  therefore,  we  need  governmental  policies 
which  help  coal  to  meet  the  demands  of  a  rapidly  growing  and  energy-intensive 
society.  We  need  a  soundly  conceived  govermnental  framework  within  which  the 
coal  delivery  system — the  whole  complex  of  coal  mining,  transportation  and  use — 
can  operate  effectively  and  efficiently.  This  is  necessary  if  we  are  to  produce  the 
vast  quantities  of  coal  which  America  will  require  to  achieve  energy  self-sufficiency. 

Research  and  development  are  a  part  of  that  system.  But  they  are  by  their  very 
nature  lengthy  processes.  Pressing  ahead  with  coal  R&D  now  is  essential — it 
should  have  started  long  ago.  However,  it  wUl  have  little  immediate  effect  in 
terms  of  added  production  or  energy  supply. 

On  the  other  hand,  much  can  be  done  now  in  such  areas  as  environmental 
control,  price  regulation,  surface  mining  legislation  and  the  tax  structure  to  insure 
the  orderly  expansion  of  coal  capacity  so  that  the  technologies  which  we  are  now 
beginning  to  develop  at  an  accelerated  pace  wiU  do  the  nation  the  most  good. 

These  comments  are  not  intended  to  denigrate  the  place  of  research  and  develop- 
ment. They  are  intended,  however,  to  place  it  in  proper  perspective.  In  short, 
we  must  not  become  mesmerized  by  the  potential  for  coal  R&D  and  neglect  the 
urgent  need  of  the  American  coal  industry  to  survive  and  to  grow.  Today  this  is 
the  real  issue — the  issue  which  is  central  to  our  continuation  as  a  major  industrial 
power  capable  of  maintaining  our  historic  commitment  to  human  dignity  and  to 
world  peace. 

It  is  in  this  context — the  context  of  energy  self-sufficiency  for  industrial  Amer- 
ica— that  we  wish  to  discuss  the  research  and  development  needs  of  the  coal  indus- 
try over  the  remainder  of  this  century. 
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I.  THE  COAL  RESEAKCH  RECORD 

The  federal  government  has  a  sad  record  of  support — or  non-support — for  coal 
research  and  development. 

Attached  as  an  exhibit  is  a  listing  of  the  funding  of  the  OflSce  of  Coal  Research 
for  the  past  ten  years.  It  is  interesting  to  note  that  only  in  the  past  year  or  two 
has  the  OCR  budget  begun  to  reach  effective  levels.  Prior  to  that  time,  monies 
allocated  to  OCR  were  so  miniscule  that  the  program  of  the  agency  could  never 
be  pursued  as  logic  and  experimental  results  would  dictate. 

There  are  several  examples  of  this.  In  1968,  laboratory  research  on  a  promising 
liquefaction  process  developed  by  Hydrocarbon  Research,  Inc.,  and.  sponsored  >by 
OCR  was  completed.  Proposals  were  developed  for  the  construction  of  a  pilot 
plant,  but  for  lack  of  funds  OCR  had  to  discontinue  this  plant.  Had  it  been  con- 
tinued it  is  quite  probable  that  we  would  now  have  the  technological  information 
necessary  to  construct  a  prototype  plant  that  could  produce  fuel  oil  from  coal. 
This  would  offset  the  major  threat  posed  by  the  cutoff  of  oil  exports  of  Arab 
nations  because  of  U.S.  international  policy. 

Further,  because  of  a  lack  of  funds,  the  solvent  refined  coal  process,  now  in  the 
pilot  plant  stage  under  a  contract  with  the  Pittsburgh  and  Midway  Coal  Mining 
Company,  remained  in  a  state  of  limbo  for  five  years.  In  other  words,  a  pilot  plant 
now  under  construction  could  have  been  initiated  in  1966  or  1967.  Again,  as  in  the 
case  of  the  H-Coal  process,  for  lack  of  a  few  million  dollars  a  five  or  six  year 
delay  was  incurred. 

Finally,  within  the  past  several  weeks,  a  vessel  of  the  U.S.  Navy  actually 
operated  on  a  liquid  fuel  oil  made  from  coal.  This  fuel  oil  was  developed  under 
an  OCR  contract  with  the  FMC  Corporation  in  a  pilot  plant  in  Princeton,  New 
Jersey.  That  pilot  plant  was  built  and  successfully  demonstrated.  However, 
lack  of  proper  funding  prevented  bringing  that  plant  through  the  demonstration 
phase  to  the  point  of  commercial  viability,  and  so  valuable  years  were  lost.  The 
Bureau  of  Mines'  coal  research  record  reveals  the  same  unfortunate  pattern. 
Years  of  neglect  were  followed  by  a  spurt  of  crisis  spending  after  the  passage  of 
the  Coal  Mine  Health  and  Safety  Act.  This  desirable  spending  is  limited:  It  can 
only  be  used  for  health  and  safety,  and  not  to  imporve  the  actual  mining  tech- 
nology for  coal,  not  withstanding  the  dramatic  drop  in  productivity  in  recent 
years. 

An  expanded  research  and  development  program  on  mining  is  an  absolutely 
necessary  technology.  We  wiU  discuss  this  in  more  depth  later,  but  let  us  note 
here  that  had  the  Bureau  of  Mines  and  the  Ofl&ce  of  Coal  Research  been  given  the 
mandate  to  develop  new  coal  mining  technology,  the  coal  industry  would  be  much 
miore  able  to  respond  to  today's  crisis  by  producing  greater  amounts  of  coal.  Our 
present  coal  mining  technology  is  the  technology  of  the  1950's.  It  is  completely 
unequal  to  the  demands  which  we  foresee  in  the  'SO's  and  beyond.  The  Congress 
and  the  American  people  must  recognize  that  as  we  develop  the  technology  to  use 
coal  to  a  much  greater  degree  we  must  have  a  parallel  technology  to  permit  the 
more  efficient  and  the  safer  mining  of  all  the  coal  we  will  need. 

The  result  of  past  apathy  is  clearly  evident  in  our  time  of  energy  crisis.  The 
coal  industry  today  should  be  able  to  move  to  meet  its  greatly  increased  responsi- 
bilities not  only  to  domestic  consumers  but  also  to  those  of  our  alhes  abroad, 
particularly  Japan  and  those  other  nations  hardest  hit  by  the  Arab  oil  embargo. 
Unfortunately,  coal  lacks,  among  other  things,  an  adequate  technological  base 
to  do  so.  Today  at  every  stage  of  the  coal  sj^stem — mining,  distribution,  conver- 
sion, and  ultimate  consumption — great  technological  barriers  impede  coal  growth. 
It  is  interesting  to  speculate  what  could  have  happened  if  a  parallel  and  balanced 
research  and  development  program  on  coal  production,  distribution,  conversion, 
and  consumption  had  been  launched  in  1954  when  our  massive  national  commit- 
ment to  nuclear  research  and  development  was  made.  This  is  not  in  any  way 
to  denigrate  the  nuclear  program.  It  is  only  to  suggest  that  coal  is  one  of  the 
major  reserves  of  energy  to  which  we  must  look,  a  reserve  with  the  potential  to 
justify  a  research  and  development  program  on  a  scale  comparable  to  the  nuclear 
program. 

Inadequate  technology  was  tolerable  in  an  America  characterized  by  energy 
abundance.  We  coiild  afford  to  permit  our  largest  fossil  fuel  resource  to  stagnate 
in  terms  of  technological  capability.  We  could  ignore  the  rewards  which  would 
flow  from  an  expanded  and  successful  research  and  development  program.  But 
we  can  no  longer,  in  ovir  present  environment  of  scarcity — yes,  of  crisis — continue 
such  a  wasteful  and  short-sighted  national  policy.  Nor  can  we  in  the  decades 
ahead  continue  in  the  pattern  of  the  past.  Rather,  we  must  now  optimize  all  of 
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our  remaining  energy  resources  in  order  to  maintain  both  our  domestic  living 
standards  and  our  present  and  potential  international  commitments. 

What  is  needed— a  need  that  is  acutely  felt  by  the  sponsors  of  S.  2744 — is  a 
sharp  reversal  of  our  past  record  of  coal  research  and  development.  We  must 
have  a  determined  and  accelerated  program  to  provide  a  sound  technological 
base  for  coal  expansion.  We  must  make  up  for  the  inaction  of  the  past  and  more 
rajiidly  to  meet  the  contingencies  of  the  future. 

This  is  a  time  for  forging  those  institutions  which  will  meet  America's  future 
energy  needs.  To  do  so  we  must  learn  from  our  past  but  more  importantly,  we 
must  be  prepared  to  forgo  ingrained  tradition  in  order  to  fashion  those  instru- 
ments which  -nill  be  responsive  to  the  future  and  not  merely  mirrors  of  the  past. 
The  challenges  ahead  wiU  require  new  thinking,  new  institutions,  and  a  new 
governmental  response  to  the  questions  posed  by  research  and  development. 
We  believe  that  S.  2744  is  one  constructive  approach  toward  fashioning  a  national 
research  and  development  institution  capable  of  meeting  the  challenges  of  the 
1970's  and  1980's  and  beyond. 

II.    RESEARCH   POLICY 

The  sponsors  of  S.  2744  have  set  forth  a  clearly  defined  goal  for  energy  research 
and  development  in  these  words: 

"The  Congress  hereby  declares  that  the  general  welfare  and  the  common 
defense  and  security  require  effective  action  to  develop  and  increase  the  efficiencj'' 
and  reliability  of  use  of  aU  energy  sources  to  meet  the  needs  of  present  and  future 
generations,  to  increase  the  productivity  of  the  national  economy  and  strengthen 
its  position  with  regard  to  international  trade,  to  make  the  nation  self-sufficient 
in  energy  and  to  advance  the  goals  of  restoring,  protecting  and  enhancing  environ- 
mental quality."  (Italic  added) 

To  that  we  would  only  suggest  that  there  should  be  added  a  time  frame  within 
which  energy  self-sufficiency,  or  at  least  the  capability  for  energy  self-sufficiency, 
should  be  attained. 

We  would  also  suggest  two  other  goals  which  should  be  incorporated  into  the 
legislation.  One  is  taken  from  legislation  pending  before  the  Senate.  This  legisla- 
tion provides  for  a  program  which  will: 

"...  develop  the  technology  and  information  base  necessary  to  supplement 
development  of  the  widest  possible  range  or  options  available  for  future  energy 
policy  decisions  by  aggressively  pursuing  research  and  development  programs  in 
a  wide  variety  of  energy  technologies."  (italic  added) 

The  other  goal  of  national  policy  should  aim  to: 

"...  develop  the  technology  to  use  abundant  resources  where  possible  in 
place  of  scarce  resources  in  order  to  insure  the  optimum  utilization  of  the  totality 
of  our  resource  base." 

In  short,  we  suggest  as  the  overall  goal  for  research  and  development  policy 
the  following: 

"National  energy  research  and  development  policy  should  attempt  to  achieve 
the  optimum  production  and  use  of  our  vast  coal  base  in  an  environmentally 
acceptable  way  in  forms  designed  to  maximize  consumer  value,  extracted  in  the 
most  efficient  manner  consistent  with  the  health  and  safety  of  the  workers  in- 
volved, within  the  context  of  our  free  enterprise  system." 

Coal  is  an  obvious  choice  for  research  and  development  on  an  expanded  scale. 
It  is  our  most  abundant  fossil  fuel  reserve.  It  is  located  in  quantitj^  in  or  near 
practically  ever j^  part  of  the  nation.  We  know  how  to  mine  it,  move  it,  and  con- 
sume it.  Coal  can  be  used  in  its  original  solid  form  to  make  heat  and/or  electric 
power.  It  can  also  be  converted  into  liquid  or  gaseous  forms  for  use  in  the  modes 
most  popular  in  today's  society. 

But  most  importantly,  coal  gives  us  an  alternative  to  Mid-east  oil.  The  huge 
reserve  of  coal  provides  us  with  the  muscle  necessary  to  forego  the  danger  and  the 
humiliation  of  foreign  dependency  and  to  retain  our  progress  at  home  and  our 
posture  abroad.  Properly  developed,  America's  coal  can  become  a  guarantee  to 
our  allies  that  they  need  not  fear  the  long-term  threat  of  blackmail  aimed 
at  forcing  them  to  adopt  foreign  policies  not  in  their  interest. 

Thus,  in  providing  a  research  and  development  program  which  will  help  to 
make  the  nation  self-sufficient  in  energy,  S.  2744  provides  a  goal  for  those  charged 
with  energy  research  and  development  and  starts  the  nation  toward  secure  energy 
abundance. 
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III.  RESKAKCH    STRUCTURE 

In  attempting  to  analyze  S.  2744  we  measured  it  against  what  we  consider  to 
be  the  ideal  research  and  developmont  program.  Below  we  have  outlined  con- 
ceptually what  such  a  program  should  be: 

As  a  research  need  is  seen  or  anticipated,  technical  and  economic  assessments 
should  be  made  of  the  various  options  to  meet  it.  Where  technical  deficiencies 
exist,  research  and  development  should  be  undertaken  on  those  options  which 
have  the  best  probability  of  success  within  the  time  frames  required.  Research  and 
development  resources  should  be  allocated  on  the  basis  of  the  intensitj^  of  the 
problem  and  on  the  eflfort  needed  to  develop  the  required  technology — again 
within  the  time  frames  for  such  development.  Careful  control  should  be  main- 
tained so  that  the  programs  are  directed  at  meaningful  targets,  their  progress  is 
satisfactory,  and  their  transfer  to  the  private  sector  expedited.  A  research  concept 
such  as  this  requires: 

A  central  control  agency  capable  of  making  informed,  unbiased  and  farsighted 
decisions. 

Sufficient  support  for  the  agency  so  its  decisions  can  be  translated  into  solid 
research  programs. 

An  adequate  funding  level. 

Close  cooperation  with  the  industries  involved  as  well  as  with  other  govern- 
mental agencies. 

This  analysis  leads  us  to  support  the  creation  of  a  central  energy  research 
and  development  administration.  We  believe  that  this  administration  must  be  a 
separate  governmental  body  which  includes  all  of  the  present  governmental 
agencies  involved  in  energj^  research  and  development.  This  agency  could  be 
completel}^  independent,  or  it  could  be  a  part  of  a  Department  of  Energy  and 
Natural  Resources,  as  has  been  suggested  by  the  Administration.  Within  the 
research  administration,  however,  there  should  be  separate  but  equal  agencies 
for  the  major  sources  of  energy.  One  such  agency,  as  suggested  in  S.  2744,  should 
focus  on  coal,  with  a  funding  level  on  a  parity  with  nuclear  power.  Its  staff  should 
be  charged  with  coal  development  much  as  the  current  AEC  is  charged  with 
nuclear  progress.  The  head  of  the  coal  agency  should  report  directly  to  the  ad- 
ministrator of  the  overall  energy  research  administration  and  through  him  to 
the  President  and  the  appropriate  committees  of  the  Congress. 

The  objective  of  this  administration  would  be  to  carry  on  research  and  develop- 
ment in  energy  through  aU  of  the  steps  necessar}-  to  demonstrate  commercial 
feasibility.  Its  various  agencies  would  be  both  empowered  to  utilize  in-house 
capalnlities,  such  as  those  of  the  Bureau  of  Mines  and  the  National  Laboratories, 
and  to  contract  on  the  outside  with  capable  public  and  private  research  agencies. 

S.  2744  is  a  major  move  in  this  direction.  It  docs,  in  fact,  establish  an  energj' 
research  and  development  administration  and  sets  up  a  special  section  in  that 
administration  for  a  head  of  a  fossil  fuel  research  group.  We  suggest,  however, 
that  as  the  agency  gets  under  way  those  programs  now  conducted  by  the  present 
coal  research  agencies,  i.e.,  the  Office  of  Coal  Research,  the  U.S.  Bureau  of  Mines, 
and  the  Environmental  Protection  Agency,  continue  to  function  until  they  can 
be  transplanted.  These  on-gcjing  programs  are  of  vital  interest  to  the  coal  industry 
in  such  areas  as  gasification,  liquefaction,  mining,  environmental  control,  etc. 
Any  hiatus  in  these  programs  or  delay  in  their  funding  could  be  fatal  to  their 
early  success. 

This  analysis  of  the  ideal  government  agency  dealing  with  encrgj-  research 
and  development  leads  us  to  discuss  specific  provisions  of  S.  2744. 

IV.    S.   2744 

In  our  opinion,  the  sponsors  of  S.  2744  deserve  the  commendation  of  the  Con- 
gress and  the  American  people.  It  provides  the  basic  forward  thrust  for  the  type 
of  centralized  government  research  and  development  program  which,  properly 
implemented,  will  make  possible  the  type  of  quantum  jump  in  technology  which 
America  so  sorely  needs. 

The  basic  strength  of  this  legislation  is  highlighted  in  the  first  charge  to  the 
administrator  of  the  new  agency,  where  he  is  directed  to  exercise: 

"...  central  responsibility  for  policy  pl^inning,  coordination,  support,  and 
managem.ent  of  research  and  development  programs  respecting  all  energy  sources, 
including  assessing  the  requirements  for  research  and  development  in  regard  to 
various  energj^  sources  in  relation  to  near  term  and  long  range  needs,  policy 
planning  in  regard  to  meeting  those  requirements,  undertaking  programs  for  the 
optimum  development  of  the  various  fornis  of  energy  sources,  managing  such 
programs  and  disseminating  information  resulting  thereform." 
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This  charge  makes  possible  a  conceptual  attack  on  America's  energy  research 
and  development  needs.  It  centralizes  for  the  first  time  the  R&D  programs  of  the 
federal  government  relating  to  energ^^  It  will  allow  available  research  resources 
to  be  balanced  wdth  national  needs. 

For  too  manjr  years  such  centralization  was  missing.  The  various  agencies  of 
government  fought  for  the  scant  available  funds.  Moreover  no  single  agency 
could  assume  research  and  development  responsibility  on  a  national  scale  in  order 
to  make  truly  meaningful  decisions. 

We  are  particularly  pleased  that  S.  2744  designates  an  assistant  administrator 
for  fossil  energy.  To  us  this  means  the  sponsors  recognize  that  the  fossil  fuel 
resources  of  the  United  States — most  particularly  the  coal  resource — are,  and 
should  be,  on  a  par  wdth  nuclear  energy  as  the  twin  pillars  upon  which  energy 
self-sufficiency  must  be  built.  Such  a  parity  between  the  fossil  and  the  nuclear 
resource  is  long  overdue. 

We  also  believe  that  it  is  desirable  policy  to  separate  nuclear  regulation  from 
atomic  energy  research  and  development.  The  regulatory  function  of  the  AEC 
dot-s  not  really  belong  in  an  agencj^  charged  with  research  and  development.  It 
may  have  been  necessary  in  the  early  days  of  the  Ato  uic  Energy  Commission 
when  there  was  a  need  for  a  very  close  relationship  bet  vveen  those  charged  with 
regulation  and  those  charged  with  development.  But,  no  more.  We  think,  therefore, 
that  the  division  of  the  two  functions  is  extremely  desirable  and  will  do  much  to 
enhance  the  credibility  and  the  effectiveness  of  both  the  Energy  Research  and 
Development  Administration  and  the  Nulcear  Agency  Commission. 

The  legislation  also  wisely  makes  the  Administrator  responsible  for: 

'■'.  .  ,  ascertaining  the  existence,  progress  and  results  of  other  public  and  private 
research  and  development  activities  relevant  to  the  administration's  mission  and 
correlating  its  own  research  and  development  programs  with  such  public  and 
private  activities." 

Obviously  there  is  a  great  deal  of  energy  R&D  going  on  in  the  private  sector. 
If  it  can  be  correlated  with  the  public  R&D,  a  great  deal  of  redundancy  can  be 
avoided  and  maximum  progress  made  toward  the  objectives  of  the  research  and 
development  administration. 

We  also  support  the  continuation  of  the  contracting  activities  of  the  Office  of 
Coal  Research.  This  program  has  been  extremely  desirable  in  shortening  the 
research  and  development  lead  times  and  bringing  into  government  service  some 
of  America's  best  nongovernmental  research  and  development  institutions. 
We  believe  this  activity  should  be  continued  in  the  new  agencJ^  In  fact,  it  shovdd 
be  strengthened  in  order  to  accelerate  private  research  and  development  work 
under  government  aegis  and  to  provide  for  the  shortest  possible  technology 
transfer  time  as  the  new  technologies  are  developed. 

We  also  support  the  transfer  of  the  research  functions  of  the  Environmental 
Protection  Agency  to  the  new  research  and  development  administration.  We 
believe  this  to  be  extremely  desirable  because  the  R&D  work  of  EPA  is  obviously 
essential  to  long  term  energy  self-sufficiency.  Just  as  in  the  case  of  AEC,  an  agency 
cannot  effectively  do  both  regulation  and  research  for  the  same  industry.  The 
temptation  will  always  exist  to  declare  by  regulation  that  the  Agency's  research 
is  successful. 

On  the  other  hand,  there  are  several  deficiencies  in  the  pending  legislation  which 
we  believe  should  be  called  to  the  attention  of  the  committee. 

First,  we  believe  that  military  R&D  should  not  be  a  part  of  ERDA.  We  suggest 
the  transfer  of  this  function  to  the  Department  of  Defense  or  to  some  other 
agency,  perhaps  even  the  Nuclear  Energy  Commission.  We  do  not  in  any  sense 
suggest  curtailing  military  R&D  in  energy;  in  fact,  we  believe  it  should  be  ex- 
panded if  necessary.  However,  a  governmental  agency  charged  with  civilian 
research  and  development  is  inherently  different  from  an  agency  charged  with  the 
development  of  w^eapons  and  other  things  for  use  by  the  military.  For  example,  a 
civilian  R&D  program  must  operate  as  openlj'  as  possible,  with  maximum  dis- 
semination of  the  information  developed.  On  the  other  hand,  nuclear  research  and 
development  for  the  military  must  operate  within  an  atmosphere  of  great  secrecy 
and  limited  access  to  desirable  information.  Further,  the  great  need  for  ci\dlian 
R&D  must  permit  the  administrator  an  entirely  free  hand  in  seeking  whatever 
funds  are  necessary  without  having  to  determine  his  priorities  within  the  context 
of  some  overriding  military  need. 

Moreover,  we  do  not  believe  that  the  type  of  R&D  carried  on  bj''  the  civilian 
agency  is  parallel  to  any  great  degree  with  the  tj^pe  of  R&D  involved  in  military 
applications. 
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Finally,  the  linking  of  the  civilian  and  the  military  research  and  development 
programs  would,  we  believe,  have  a  detrimental  effect  on  both.  Of  course,  ERDA 
should  cooperate  fulh'  with  whatever  agency  handles  military  research  and 
development  on  particular  energy  research  programs  which  the  military  might 
need. 

S.  2744  provides  for  no  effective  dialogue  between  the  private  and  the  public 
sector  about  research  and  development.  We  strongly  recommend  a  top-level 
industry  policy  advisory  committee  to  the  agency.  This  committee  should  be  made 
up  of  top  executives  from  the  various  parts  of  the  energy  industry.  It  should  also 
provide  policy  advice  and  industry  input  to  the  research  and  development  pro- 
gram, and  should  develop  methods  for  the  orderly  and  quick  transition  of  tech- 
nology as  it  is  developed,  to  the  private  sector.  We  believe  that  without  such  a 
mechanism,  much  of  the  work  of  ERDA  will  be  misguided  and,  even  if  successful, 
will  be  transferred  to  the  private  sector  more  slowl^^  than  necessary. 

We  also  strongly  suggest  that  the  advisory  role  of  the  industry  committee  be 
explicitly  set  forth  in  such  a  way  that  the  administrator  has  to  rely  upon  the 
committee  as  trusted  advisors.  He  should  be  required  to  consult  prior  to  the 
development  of  general  and  specilic  research  policies  as  well  as  during  the  im- 
plementation phase  of  the  programs  which  such  policies  dictate.  To  be  truly 
meaningful,  therefore,  the  advisory  committee  should  be  considered  an  integral 
part  of  the  ERDA  structure — a  function  which  is  essential  to  the  carrying  out  of 
ERDA  responsibilities. 

There  should  also  be,  at  least  initially,  some  type  of  cooperative  program  be- 
tween industry  and  government  to  bring  into  the  new  ERDA  organization  top- 
level  scientists,  engineers,  and  other  professionals  from  outside  the  agency.  This 
would  permit  the  agency,  especially  in  fossil  fuel  development,  to  receive  a  major 
forward  impetus  toward  meeting  the  vastly  expanded  challenges  which  the  present 
energy  situation  imposes. 

Finally,  we  cannot  leave  the  ERDA  organization  without  suggesting  to  you 
the  qualifications  we  think  should  be  required  of  the  people  who  wiU  man  the 
organization.  These  were  spelled  out  to  Representative  Chet  Holifield  of  the 
House  of  Representatives,  in  our  letter  of  August  24.  I  would  like  to  submit  the 
complete  text  of  the  letter  and  summarize  it  here  for  the  information  of  the 
committee. 

We  view  the  qualifications  for  top-level  management  of  ERDA  to  be  as  foUows: 

First,  the  people  should  be  intimately  familiar  with  both  the  legislative  appro- 
priation process  and  with  its  parallels  and  adjuncts  in  the  Executive  Branch  of 
government. 

Second,  the  top-level  policy  makers  should  be  able  to  articulate  the  broad 
policy  needs  and  objectives  of  energy  research  in  our  society  to  government,  to 
the  research  community,  to  the  nation  at  large,  and  especially  to  those  people 
who  are  crucial  to  the  production  and  distribution  and  utilization  of  energy  but 
are  not  intimately  involved  with  research  and  development  per  se. 

Third,  the  policymakers  of  the  new  energy  organization  should  carry  impeccable 
managerial  backgrounds  and  the  willingness  to  dedicate  themselves  to  the  future 
of  ERDA. 

Fourth,  it  would  be  desirable  to  bring  to  the  new  research  effort  top-level 
management  with  some  capabiUty  in  research  and  development  projects,  although 
we  do  not  believe  that  this  is  an  absolute  necessity.  It  is  more  important,  in  our 
view,  for  top  management  to  be  people  who  possess  vision,  who  can  interact 
favorably  with  the  various  public  and  private  institutions  impinging  on  research, 
and  who  will  be  tough-minded  in  estabhshing  research  priorities  and  in  defending 
them  articulately  in  both  the  public  and  private  sectors. 

At  the  next  level  of  ERDA,  i.e.,  the  level  where  the  specific  energy  resources 
are  dealt  with,  we  believe  that  management  should  possess  some  of  the  following 
quahfications : 

In  coal,  for  example,  we  would  recommend  that  the  head  of  the  coal  or  fossil 
fuel  area  should  have  the  conceptual  view  of  the  coal  industrj''  as  an  entity.  This 
does  not  mean  that  he  must  be  an  expert  in  coal  research,  necessarily,  but  rather 
someone  who  possesses  a  sufficient  grasp  on  the  intricacies  of  bringing  that 
resource  into  public  use  that  he  can  estabUsh  the  necessary  research  and  develop- 
ment priorities. 

Second,  we  believe  that  he  must  have  sufficient  stature  to  attract  professional 
personnel  who  enthusiastically  and  with  single-minded  dedication  wiU  carry  out 
the  work  of  the  coal  research  function. 

Finally,  he  must  be  able  to  sell  the  coal  research  priority  in  competition  with 
all  of  the  other  priorities  which  will  bear  upon  the  top  leadership  of  the  federal 
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research  and  development  effort.  He  must  articulate  it  within  the  institutional 
structure,  to  Congress,  to  the  Executive  Branch,  and  the  public  at  large. 

V.    COAL   RESEARCH   AND    DEVELOPMENT   POLICY   PRIORITIES 

Establishing  ERDA  will  not,  in  a  short  time,  remedy  aU  of  the  shortcomings 
of  past  research  and  development  policies.  However,  we  can  and  must  establish 
research  goals,  define  priorities  needed  to  achieve  them,  and  allocate  the  neces- 
sary resources.  S.  2744  vests  this  authority  in  the  administrator.  For  the  guidance 
of  the  committee,  and  hopefully  for  the  eventual  guidance  of  the  administrator 
of  ERDA,  we  suggest  the  following  research  priorities  for  the  coal  industry — 
priorities  which  are  necessary  to  permit  the  maximum  utilization  of  our  vast 
coal  resource  base.  The  specific  allocation  of  effort  in  each  one  will  vary  with 
time  and  will  have  to  be  studied  when  the  ERDA  priorities  are  eventually 
determined. 

The  following,  however,  are  research  priorities  which  we  feel  at  this  time  nre 
essential  to  assure  the  maximum  contribution  of  the  coal  industry  to  the  well- 
being  of  the  American  public. 

Mining  research 

Productivity  in  coal  mines  has  been  in  a  period  of  substantial  decline  since 
1969.  In  part,  this  was  caused  by  the  Coal  Mine  Health  and  Safety  Act  of  that 
year,  and  in  part,  by  the  simple  aging  of  coal  mining  technology  which  had  re- 
mained relatively  static  since  the  1950's.  Whatever  the  cause,  future  coal  demands 
cannot  be  met  without  a  major  new  forward  thrust  in  extraction  technology. 
More  importantly,  health  and  safety  are  compelling  forces  behind  research  work 
on  mining  technology. 

Most  federal  mining  research  is  now  carried  out  by  the  U.S.  Bureau  of  Mines 
and  is  directed  at  health  and  safety  problems,  with  no  programs  designed  specifi- 
calljr  to  improve  efficiency.  We  believe  this  health  and  safetj'-  researcla  is  neces- 
sary; we  have  urged  that  it  be  expanded.  By  the  same  token,  we  also  urge  the 
initiation  of  research  programs  on  production  technology  which  Avould,  within 
strict  health  and  safetj^  requirements,  improve  the  efficiency  of  coal  mining. 

There  are  obvious  areas  where  such  activities  would  be  fruitful.  Automated 
mining  systems  are  sorely  needed.  Transport  of  coal  from  the  mine  face  must  be 
made  truly  continuous.  Advance  roof  support  and  dust  suppression  methods  would 
improve  both  safety  and  efficiency.  More  rapid  tunnelling  would  shorten  mine 
development  time  and  reduce  both  capital  and  operating  costs.  Improved  methane 
control,  especially  if  done  in  advance  of  mining,  would  add  to  both  safety  and 
productivity  of  the  coal  mine.  Relatively  new  mining  systems,  such  as  long-wall 
and  short- wall,  must  be  perfected  and  applied  where  safety,  geology,  and  eco- 
nomics indicate.  Finally,  we  must  move  to  develop  technology  to  recover  deeper 
eastern  coals  and  the  thick  underground  seams  of  the  West.  It  is  evident  that  an 
increasing  share  of  our  future  coal  supplies  will  have  to  come  from  these  two  areas. 

The  National  Coal  Association  has  suggested  the  operation  of  several  under- 
ground test  coal  mines.  These  mines  would  permit  the  testing  of  new  or  impro\-ed 
mining  concepts  Avithout  impeding  current  operations  or  subjecting  research  work 
to  commercial  pressures.  The  only  real  place  to  test  mining  technology  is  in  a 
coal  mine.  The  test  mine  permits  that  to  be  done  in  an  environment  of  research, 
not  commercial  operations. 

In  summary,  it  is  essential  to  understand  that  Avithout  mining  technology 
breakthroughs  it  doesn't  matter  how  many  wonderful  things  can  be  done  with 
coal.  If  we  can't  get  it  out  of  the  ground,  coal  can  never  fulfill  its  bright  potential. 

Liquefaction 

Producing  liquid  fuels  from  coal  has  been  seriously  neglected  in  the  coal  research 
programs  of  the  past.  Several  promising  concepts  have  been  stalled  short  of  pilot 
plant  construction,  one  pilot  plant  has  been  shut  doAvn,  and  another  is  only  now 
being  constructed  after  a  delay  of  more  than  five  years.  This  is  both  a  national 
and  an  international  tragedy. 

We  vicAV  coal  liquefaction  as  needed  for  two  major  reasons: 

First,  liquefaction  processes  such  as  solvent-refined  coal,  the  work  done  at 
Cresap,  West  Virginia,  and  the  H-Coal  process,  can  provide  a  low-sulfur  alterna- 
tive to  imported  residual  oil  for  boiler  purposes.  The  market  potential  for  such  a 
product  is  clear  when  we  consider  the  621  million  barrels  of  residual  oil  imported 
last  year. 

Second,  for  the  longer  term,  coal  liquefaction  in  conjunction  with  oil  shale 
development  offers  the  United  States  a  clear  alternative  to  Mid-East  oil  depend- 
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ency.  While  the  problems  connected  with  this  alternative  are  not  all  research- 
oriented,  we  believe  that  a  major  program  in  this  area  would  have  beneficial 
results. 

Pilot  plant  work  has  been  going  on  in  one  liquefaction  process,  i.e.,  solvent- 
refined  coal.  Other  work  could  be  done  at  the  existing  pilot  plant  at  Cresap.  An 
acceleration  of  the  liquefaction  program,  leading  to  the  construction  of  additional 
pilot  plants  as  successful  research  programs  indicate,  and  the  earliest  possible 
construction  of  demonstration  stations,  would  be  squarely  within  the  national 
interest. 

The  coal  industry,  along  with  many  concerned  citizens,  has  watched  with 
alarm  our  growing  dependency  upon  Mid-Eastern  oil,  which  has  grave  implica- 
tions for  our  economic  well-being.  Economics  aside,  the  rapid  concentration  of 
oil  supplj^  capability  in  one  small,  unstable  area  of  the  world  has  frightening 
implications  for  world  peace.  Clearl}^  the  dependency  of  the  major  industrial 
nations  of  the  free  world  upon  the  Mid-East  has  introduced  a  chronically  unsettling 
condition  in  world  affairs  with  far-reaching  policy  ramifications.  When  the  energy 
demands  of  the  emerging  nations  of  the  world — which  must  also  turn  to  the  Middle 
East — are  added  to  this  demand,  the  problem  becomes  almost  hopeless,  as  we 
are  now  seeing  demonstrated  around  the  world. 

This  spring  I  addressed  this  question  in  a  paper  entitled  "Coal — the  Energy 
Key  to  World  Stability"  presented  to  the  Council  for  the  Association  for  Coal  in 
Europe  at  St.  Ives,  England.  At  that  time  I  suggested  a  coal  research  conference 
with  representatives  from  Western  Europe  and  the  United  States  to  begin  to 
develop  a  global  coal  research  strategy.  That  suggestion  was  adopted  by.  the 
European  coal-producing  nations  and,  as  a  result,  the  National  Coal  Association, 
with  the  support  of  the  U.S.  Department  of  the  Interior,  was  host  at  such  a 
conference  last  October.  This  international  cooperative  effort  is  an  extension  of 
our  new  concern  to  rationally  develop  our  own — and  the  world's — coal  reserve 
base. 

Our  vast  coal  resources,  and  to  a  lesser  degree,  our  oil  shale  reserves,  give  the 
United  States  an  alternative  to  increasing  dependence  on  the  Mid-East,  both  for 
our  own  use  and  for  the  free  world.  It  is  true  that  both  technological  progress  and 
a  favorable  economic  climate  to  translate  that  iiotential  into  actualit}-  are  needed. 
Fortunatel^y,  there  seems  to  be  a  grooving  national  and  international  consensus 
to  do  just  that.  I  am  convinced  that  the  nation  will  have  to  decide  very  soon 
whether  to  become  overly  dependent  upon  fuel  imports  or  develop  the  full  poten- 
tial of  its  secure  coal  resources. 

Gasification 

A  major  effort  is  already  xmderway  in  coal  gasification.  A  jointly  sponsored 
program  between  the  American  Gas  Association  and  the  Office  of  Coal  Research 
has  brought  new  processes  to  the  pilot  plant  stage.  In  addition,  several  private 
companies  have  extensive  research  programs  of  their  own  under  way.  Meanwhile, 
for  lack  of  a  better  commercially-proven  process,  several  natural  gas  pipelines 
are  planning  to  construct  commercial  gasification  plants  using  limited  and  high- 
cost  German  technology  developed  several  years  ago.  This,  in  itself,  is  a  sad 
commentary  upon  American  technological  successes  in  energy  research. 

Within  the  past  several  years  there  has  been  a  new  initiative  in  another  type 
of  coal  gasification,  the  use  of  low-Btu  gas  in  conjunction  with  the  combined 
cj'cle  to  generate  electrical  power.  This  program  has  an  exciting  potential.  If  it  is 
successful,  future  new  power  stations  will  be  more  efficient  and  Mill  be  able  to 
burn  a  clean  fuel  made  from  coal.  We  urge  full  federal  support  of  this  effort  and, 
if  necessary,  a  crash  program  to  make  it  an  early  success. 

Power  systems 

Today  power  generation  technology  is  obsolete.  It  has  not  changed  funda- 
mentally since  Edison,  for  the  steam  cycle  is  still  the  mainstay  of  our  electric 
utility  industry.  Tragically,  power  generation  from  either  fossil  fuel  or  nuclear 
power  sources  wastes  more  energy  than  it  uses.  Equally  tragic,  our  national 
demand  for  pollution  abatement  has  far  outstripped  the  technological  means  for 
satisfying  that  demand. 

Research  and  development  in  power  generation  is  both  expensive  and  time 
consuming.  We  cannot  look  for  early  success  nor  for  any  rapid  shift  from  our 
present  methods  to  new  ones.  But  neither  can  we  afford  the  luxury  of  further 
apathy.  We  must  begin  now  to  develop  the  power  systems  of  the  future,  systems 
which  will  burn  coal  more  efficiently  and  with  less  pollution  than  present  power 
plants.  We  must  also  serve  notice  to  the  producers  of  electrical  power  that  coal 
is  and  will  remain  a  vital  part  of  the  nation's  energy  base  for  decades  to  come. 
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Several  interesting  research  projects  are  already  under  waj'^  in  the  OiEce  o 
Coal  Research.  They  include  fluidized  bed  combustion,  now  programmed  for 
pilot  plant  operation;  magnetohydrodynamics,  which  seems  to  be  a  longer-term 
project;  and  combined-cycle  generation,  to  which  we  have  already  alluded.  All 
of  these  new  sj^stems  promise  exciting  prospects.  All  have  potential,  and  all  will 
be  expensive  to  l:)uild  and  bring  to  commercial  fruition. 

We  hope  for  both  federal  and  private  support  in  all  of  the  projects  mentioned 
above  and  in  all  of  the  others  deemed  advisable.  Such  new  power  systems  offer  a 
nonnuclear  alternative  until  the  more  esoteric  power  sources,  such  as  the  breeder 
and  fusion  reactor,  can  be  brought  into  the  marketplace.  They  can  span  the 
interim  period  between  present  technology  and  the  ultimate  solution  to  our  suppl.y 
problems.  Finally,  if  successful,  these  new  sj'stems  give  America  time,  measui-ed 
in  terms  of  decades,  that  will  be  needed  to  do  the  necessary  research,  develop- 
ment, and  demonstration  on  the  advanced  power  systems. 

Environmental  challenges  to  coal 

The  biggest  single  impediment  to  coal  growth  at  present  is  the  unattainable 
pollution  abatement  standards  which  have  been  set  by  the  Environmental  Pro- 
tection Agency  and  the  various  states.  Such  standards  have  placed  energy  supply 
and  environmental  concern  on  a  collision  course  from  which  can  only  come  a 
national  disaster.  Coal  is  a  veteran  of  an  aspect  of  the  energy/ecology  dispute — 
the  problem  of  air  pollution,  which  became  public  property  before  the  nation 
realized  that  its  refined  taste  in  fuels  was  an  energy  luxury  it  could  not  indefinitely 
afford.  In  a  state  of  nature,  coal  is  not  a  clean  fuel — it  carries  a  primeval  burden 
of  ash  and  sulfur  and  other  impm'ities.  Perhaps  more  would  have  been  made  of  it 
if  it  had  been  caught  j^oung,  like  natural  gas.  Historically,  the  urge  to  improve  coal 
has  not  been  overwhelming. 

The  sure  and  lasting  way  out  of  this  dilemma  of  clean  air  versus  adequate  energy 
is  not  to  reject  our  huge  reserves  of  higher  sulfur  coal,  but  to  redeem  them. 

Clearly,  research  and  development  is  the  long  term  bridge  between  energy  and 
the  environment,  a  reconciliation  of  the  heretofore  unreconcilable  dichotomy 
between  these  two  vital  national  concerns.  Much  work  has  already  been  done  to 
build  that  bridge,  but  a  great  deal  more  remains  to  be  done. 

The  focus  of  attention  to  date  has  been  on  the  problem  of  sulfur  dioxide  control 
technology.  Several  processes,  both  here  and  abroad  have  been  brought  thi-ough 
pilot  stage  and  are  now  in  various  stages  of  demonstration  work.  This  will  require 
a  large  doUar  investment  and  the  fullest  cooperation  of  industry  and  the  federal 
and  state  governments  involved.  We  hope  that  as  the  work  proceeds  no  promising 
process  will  fail  because  of  a  lack  of  financial  support  at  any  stage  of  development. 
Rather,  there  should  be  support  for  any  potentially  successful  SO2  control  tech- 
nology until  it  is  placed  in  commercial  operation  or  it  is  no  longer  considered  to 
be  technically  or  economically  feasible. 

However,  even  if  the  problem  of  sulfur  dioxide  is  solved,  another  combustion 
product,  oxides  of  nitrogen,  may  loom  large  in  the  future  of  coal,  and  in  fact,  of 
all  fuels.  Research  and  development  work  must  begin  immediately  and  be  carried 
forth  expeditiously  so  that  when  the  new  standards  for  nitrogen  oxides  are  de- 
signed and  implemented,  the  technology  will  be  available  to  permit  coal  to  meet 
them. 

It  is  evident  that  America  desires  both  ample  energy  and  a  relatively  pollution- 
free  environment.  The  vast  reserves  of  coal  available  to  our  nation  can  sujji^ly 
both,  given  the  time  necessary  to  do  it  and  a  research  and  development  program 
which  wiU  provide  the  technological  base  for  meeting  our  energy  requirements 
within  acceptable  environmental  constraints. 

VI.    CONCLUSION 

We  support  the  passage  of  S.  2744  with  the  suggested  changes  we  have  made. 
We  have  consistently  supported  the  basic  concepts  of  this  legislation  and  with  the 
reservations  which  we  have  set  forth  in  this  testimony  we  remain  enthusiastic 
sujaporters.  We  believe  that  S.  2744  recognizes  that  the  coal  research  program  is 
now  a  matter  of  major  national  concern  and  deserves  the  close  attention  of  those 
charged  with  the  making  of  national  policy  at  the  highest  level. 

In  a  sense,  the  current  imbalances  in  the  supply  and  demand  of  energy,  and  the 
crisis  which  such  imbalances  bring  to  our  nation,  may  well  be  a  blessing  in  disguise. 
For  the  shock  of  scarcity  after  such  a  long  period  of  abundance  has  forced  us  to 
focus  upon  the  critical  questions  surrounding  the  supply  and  demand  of  energy. 
It  has  given  our  nation  a  chnace — a  second  chance — to  put  our  energy  house  in 
order  through  sensible  management  and  full  use  of  its  fuels  inheritance.  This 
reprieve,  however,  could  be  wasted  unless  the  nation  reverses  its  historical  atti- 
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tude  of  something  less  than  benign  neglect  toward  coal.  We  may  look  ahead  to 
the  nuclear  promise  and  to  the  even  more  remote  hope  of  solar  power.  In  the 
realistic  meantime,  however,  we  must  live  according  to  our  present  energy  means 
and  not  draw  blank  checks  against  the  future. 

Research  is  one  essential  key  to  that  future.  Quite  obviously  the  challenge  of 
the  present  and  the  future  has  outstripped  the  capability  of  present  governmental 
research  organizations.  Therefore,  it  is  time  to  lay  aside  the  past  and  to  fashion 
the  type  of  research  and  development  institution  capable  of  meeting  the  con- 
tingencies of  the  future.  To  do  this  we  must  move  away  from  the  biases  of  the 
past,  from  the  narrowly  construed  centers  of  influence,  as  well  as  from  tunnel- 
vision  in  the  matter  of  energy  research  and  development.  The  demands  before  us 
clearly  indicate  the  need  for  conceptually  viewed  and  implemented  R&D  pro- 
grams in  energy.  Those  who  administer  those  programs  must  view  energj-  as  a 
totality  and  must  allocate  resources  on  the  basis  of  the  potential  and  need  and  not 
from  the  standpoint  of  narrow  self-interest.  This  will  also  mean  that  the  major 
energy  resources  of  the  future,  i.e.,  coal  and  nuclear,  will  have  aggressive,  dynamic, 
competent  research  leadership,  men  who  can  develop  and  articulate  programs 
which  will  draw  maximum  value  from  our  share  of  the  earth's  bounty.  S.  2744 
gives  us  hope  that  the  fragmented  past  can  somehow  be  transformed  into  the 
unified  future  and  that  an  energy  research  and  development  program  truly 
responsive  to  the  public  need  can  be  created,  a  research  and  development  program 
in  which  all  of  America's  energy  resources  can  be  developed  according  to  their 
ability  to  meet  the  energy  needs  of  the  American  people.  More  than  this  the  coal 
industry  cannot  ask. 

In  conclusion,  we  pledge  to  you  the  complete  cooperation  of  the  National  Coal 
Association  and  the  members  which  it  represents  as  you  further  refine  and  develop 
this  legislation  and  as  you  move  it  through  the  various  legislative  steps  and  its 
eventual  enactment  into  law. 

National  Coal  Association, 
Washington,  B.C.,  August  2J^,  1973. 
Hon.  Chet  Holifield, 
House  of  Representatives, 
Washington,  D.C. 

Dear  Chet:  Thank  you  for  your  letter  of  July  30,  1973,  asking  for  my  thoughts 
on  the  type  of  management  capabilities  which  would  be  needed  to  provide  the 
leadership  for  energy  research  and  development  in  the  years  and  decades  which 
lie  ahead.  Certainly,  in  view  of  our  current  energy  crisis  no  question  is  of  more 
topical  importance,  and  no  issue  bears  more  heavily  on  the  future  of  the  United 
States  as  an  industrial  nation. 

We  at  the  National  Coal  Association  have  obviousty  given  this  question  a 
great  deal  of  thought.  In  line  with  that,  we  are  planning  to  testify  before  your 
Committee  on  the  proposed  reorganization  of  the  energy  function  and  at  that 
time  will  submit  further  answers  to  several  of  the  questions  you  raised  in  your 
letter.  However,  I  would  like  to  take  this  opportunity  to  outline  briefly  what  I 
believe  to  be  the  best  management  structure  for  ERDA  and  what  type  of  manage- 
ment capability  the  new  ERDA  should  have. 

top-level  management 

As  we  view  the  top-level  management  of  the  new  research  and  development 
effort  of  the  Federal  Government  we  think  in  terms  of  those  who  will  guide  its 
policy  and  wiU  interact  with  the  policy  in  government  at  both  the  executive  and 
legislative  branches  at  the  highest  level.  Thus,  these  people  should  have  several 
basic  capabilities. 

First,  they  should  be  intimately  familiar  with  both  the  legislative  appropriation 
process  and  with  that  process  in  the  executive  branch.  As  such,  they  should  have 
wide  experience  in  dealing  with  the  leaders  of  Congress  and  with  the  various 
executive  agencies  which  determine  budget  priorities  and  are  ultimately  responsible 
for  the  implementation  of  those  priorities  in  the  financial  sense. 

Second,  the  top-level  policymakers  should  be  able  to  articulate  the  broad  policy 
needs  and  objectives  of  energy  research  in  our  society,  both  to  government  and  the 
research  community,  along  with  the  nation  at  large,  and  with  those  people  who, 
though  key  in  the  production,  distribution  and  utilization  of  energy,  are  not 
intimately  involved  with  research  and  development. 

Third,  the  policymakers  of  the  new  energy  organization  should  carry  impeccable 
managerial  background,  both  in  terms  of  past  history  in  managing  large  organiza- 
tions and  also  in  the  willingness  to  dedicate  themselves  to  the  future  of  ERDA.  As 
such,  we  believe  it  to  be  very  important  for  the  short  term,  at  least,  to  bring  into 
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any  new  research  and  development  eflfort  a  top-level  management  team,  preferably 
from  the  private  sector,  who  can  establish  the  broad  policy  guideUnes,  secure  the 
needed  government  and  private  support,  and  draw  to  it  the  talent  at  the  next 
lower  rung  of  responsibility  who  can  implement  a  program  truly  responsive  to  the 
national  need. 

Fourth,  if  at  aU  possible,  it  would  be  desirable  to  bring  to  the  new  research 
eflfort  top-level  management  with  some  capability  in  research  and  development 
projects,  although  I  would  hasten  to  point  out  that  I  do  not  feel  that  this  is  an 
absolute  necessity.  It  is  more  important,  in  my  view,  for  the  top  management  in  the 
new  federal  research  effort,  to  be  people  who  possess  vision,  who  can  interact 
favorably  with  the  various  public  and  private  institutions  impinging  on  research, 
and  who  will  be  tough-minded  in  both  the  establishment  of  research  priorities  and 
in  the  articulate  defense  of  those  priorities,  both  in  the  public  and  the  private 
sectors. 

At  the  next  lower  level,  we  believe  that  each  of  the  priorities  for  research  should 
be  headed  by  an  individual  weU  versed  in  the  particular  aspects  of  the  energy  seg- 
ment in  which  he  will  be  conducting  R&D.  In  the  coal  case,  for  example,  we 
beUeve  that  a  top-level  expert  in  the  coal  industry  as  an  entity  would  be  a  prime 
prerequisite  for  consideration  of  that  position.  By  that  I  do  not  mean  an  expert  in 
one  specific  area  of  the  coal  research  problem  but,  rather,  someone  who  can  view 
the  coal  resource  conceptually  and  who  possesses  a  sufficient  grasp  of  the  intricacies 
of  the  various  aspects  of  bringing  that  resource  to  the  pubhc  use  so  that  he  can,  in 
fact,  estabUsh  the  necessary  R&D  priorities  to  do  so.  It  is  not  essential  that  this 
individual  have  a  technical  background,  although  a  technical  background  would 
be  inherently  desirable. 

In  addition,  I  believe  that  the  individual  must  have  sufficient  stature  that  he 
can  attract  to  him  a  body  of  professional  personnel  who  will  enthusiastically  and 
with  single-minded  dedication,  carry  out  the  work  of  the  coal  research  function 
of  any  new  federal  R&D  program.  Thus,  we  are,  of  necessity,  discussing  a  man  of 
high  stature  and  recognized  standing  in  the  coal  research  communitj^.  Given  the 
very  complex  nature  of  the  coal  research  problem,  the  individual  must  possess 
sufficient  pull  to  attract  people  from  various  disciplines  including  the  technical, 
legal,  and  economic,  and  his  stature  must  be  such  that  they  wiU,  in  fact,  come 
into  the  program. 

Finally,  he  must  be  able  to  "sell"  the  coal  research  priority  in  competition  with 
all  of  the  other  priorities  which  will  bear  upon  the  top  leadership  of  the  federal 
research  and  development  effort,  and  articulate  it  both  within  the  institutional 
structure  finallj''  established,  as  well  as  in  the  Congress,  the  executive,  and  with 
the  public  at  large. 

As  you  know,  the  coal  industry  is  a  relatively  technologically  deficient  industrj'. 
Erasing  that  deficiency  is  a  number  one  challenge  facing  not  only  our  industry  but 
indeed  the  entire  federal  and  industrial  structure  surrounding  our  energy  industrj- 
as  we  move  to  providing  America  with  a  stable,  reliable  and  economically  secure 
source  of  fuel.  An  independent  coal  research  program  with  a  staff  of  aggressive, 
knowledgeable,  and  dedicated  people  is  a  vital  part  of  that  effort  and  we  hope 
that  in  the  establishment  of  any  new  energy  research  and  development  agency 
that  the  independence  and  proper  functioning  of  the  coal  research  effort  will  be 
made  a  clear  priority  both  of  your  Committee,  the  Congress,  and  the  executive. 

I  hope  that,  pending  the  formal  hearings  before  your  Committee,  these  thoughts 
v/ill  be  of  benefit  to  you.  I  shall  be  pleased  to  discuss  them  with  you  at  any  time 
you  should  desire. 
Sincerely, 

Carl  E.  Bagge. 

Appropriations — Office  of  Coal  Research,  U.S.  Departvient  of  the  Interior 

Amount 

1964 $5,07.5,000 

1965 6,836,000 

1966 7,220,000 

1967   8,220.  000 

1968 10,  9S0.  000 

1969 13,700,000 

1970 , 15,300,000 

1971  -  17,160.000 

1972  .   30,650.000 

1973 --  44,  280,  000 

28-963 — 74 13 
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Senator  Ribicoff.  Please  proceed. 

Mr.  Bagge.  We  have  attempted  to  be  constructive  m  our  summary 
because  it  is  so  vital  to  the  development  of  the  American  coal  industry. 

May  I  just  read  a  few  high  points? 

My  name  is  Carl  E.  Bagge.  I  am  president  of  the  National  Coal 
Association,  whose  members  include  the  major  coal  producing  and 
coal  sales  companies  in  the  Nation. 

We  welcome  tliis  forum  to  present  testimony  on  a  vital  national 
issue.  Research  and  development  is  one  essential  key  to  the  future  of 
coal  in  the  United  States.  It  is  obvious,  though,  the  technological  base 
for  coal  extraction,  distribution,  conversion,  and  consumption  must 
be  sound  and  expanding  if  Americas'  energy  needs  are  to  be  satisfied. 

It  is  also  tragically  apparent  that  the  past  neglect  of  research  in 
coal  is  one  major  reason  for  our  current  technological  inadequacies, 
which  compound  this  energ}^  crisis. 

Equally  important  over  the  long  run  and  perhaps  more  crucial  in 
the  short  term  are  those  governmental  restraints  which  today  inhibit 
the  coal  industry's  ability  to  produce  and  market  its  product  efficiently. 
For  example,  price  controls  even  now  interfere  with  the  rapid  expan- 
sion of  coal  production.  Air  pollution  regulations  rule  out  the  use  of 
much  available  high  sulfur  coal,  coal  which  is  sorely  needed  in  an 
energy-short  America  and  must  be  mined  and  burned  if  we  are  to 
fight  an  even  greater  crisis  than  we  have  now.  Governmental  policies 
relating  to  the  coal  leases  in  the  West  and  exploration  permits  on 
western  public  lands  have  completely  halted  plans  to  expand  the 
industry  into  some  of  the  world's  richest  energy  preserves. 

I  might  say  with  all  due  respect,  the  Senate  enacted  surface  mining 
legislation  wliich  actually  prohibits  the  production  of  coal  thi-ough 
surface  mining  in  the  States  of  Wj^oming,  Montana,  and  the  Dakotas. 
The  implications  of  that  in  terms  of  growth  and  development  of  the 
American  coal  industry  are  most  profound  in  both  the  short  and  long 
run. 

NEED  FOR  GOVERNMENTAL  POLICIES  TO  MEET  COAL  DEMANDS 

Therefore,  wo  need  governmental  policies  which  help  coal  to  meet 
the  demands  of  a  rapidly  growing  and  energy  intensive  society.  We 
need  a  soundly  conceived  governmental  framework  within  which  the 
coal  deUvery  system,  the  whole  complex  of  coal  mining,  transporta- 
tion, and  use,  can  operate  effectively  and  efficiently. 

This  is  not  true  today.  This  is  necessary  if  we  are  to  produce  the 
vast  quantities  of  coal  which  America  will  require  to  acliieve  our 
energy  self-sufficiency. 

Senator  Ribicoff.  What  page  are  you  reading  from  now? 

Mr.  Bagge.  Page  2. 

The  point  that  I  am  trying  to  make  is  that  coal  research  is  but  a 
subs3'^stem  in  the  total  coal  delivery  system.  Even  if,  for  example,  we 
had  the  technology  today  to  convert  coal  into  the  whole  spectrum  of 
liquid  fuel,  home  heating  oil,  petroleum,  low  Btu  gas,  the  total  coal 
delivery  S3^stem — which  includes  production — and  the  logistics  of  our 
industry  are  in  such  p  position  that  this  industry  simply  could  not 
deliver  today.  So  all  we  are  suggesting  as  the  Senate  focuses  on  R.  &D. 
is  that  you  recognize  that  R.  &  D.  is  one  subsystem  of  the  total  coal 
delivery  system.  Mr.  Chairman,  I  think  the  American  public  and, 
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indeed,  some  of  our  opinioiunakers,  have  become  mesmerized  mth  the 
new  ideas  and  the  rediscovery  of  the  coal  industry,  conversion  and 
hquefication.  Our  concern  is  that  we  are  forgettmg  that  this  industry, 
which  comprises  4,000  highly  fragmented,  institutional  entities — 
which  today  are  marginal  at  best,  economically — is  simplj'  not  in  a 
position  with  the  current  production  technology  to  deliver  with  that 
coal  delivery  S3^stem  the  1}^  billion  and  even  the  2}^  bilHan  tons  that  we 
were  told  we  are  being  called  upon  to  deliver. 

Senator  Ribicoff.  How  do  you  think  we  should  activate  the 
capacit}"  of  these  4,000  units  to  make  this  dehver}^? 

Do  you  find  that  capital  structure  of  this  country  or  the  world 
interested  or  available,  or  do  you  believe  that  the  subsid}^  of  Govern- 
ment loans  is  needed,  or  what  do  you  believe  is  necessary  to  get  these 
units  deliverying  coal  for  the  American  people? 

GRIEVANCES    AGAINST    EXISTING    GOVERNMENTAL    POLICIES 

Mr.  Bagge.  To  respond  to  your  questions,  I  would  have  to  give  you 
a  whole  list  of  grievances  we  have  against  existing  governmental 
policies. 

Senator  Ribicoff.  All  right. 

Mr.  Bagge.  The  foremost  of  that  is  that  under  the  existing  price 
restraints,  there  are  absolutely  no  incentives,  there  is  no  possibility 
for  any  one  of  those  4,000  economic  entities  to  go  to  a  bank  to  secure 
the  capital  that  is  required  to  open  a  new  mine,  for  example.  There 
are  uncertainties  which  permeate  the  total  coal  delivery  S3^stem  at  the 
production,  and  at  the  delivery  and,  at  the  consumption  end.  Our  air 
quality  regulations  have  wiped  out  virtually  all  of  the  coal  east  of  the 
Mississippi,  the  surface  mining  legislation  has  created  such  un- 
certainties with  the  Senate  of  the  United  States,  and  the  House — not 
the  subcommittees  of  the  House — now  saying  it  is  a  matter  of  national 
policy.  We  are  going  to  force  energy  underground  at  a  time  when  there 
is  no  way  we  can  mine  the  quantities  of  coal  that  are  essential  under- 
ground. 

With  the  whole  range  of  problems  that  have  provided  us  with  such 
uncertainties,  we  cannot  simply  go  to  the  capital  markets  to  open 
mines,  let  alone  new  deep  mines.  There  is  no  incentive  to  open  up  a 
surface  mine  todaj;-  when  it  is  a  matter  of  national  policy,  that  we  are 
going  to  phase  out  half  of  the  total  production  capacity  of  this  Nation 
which  is  mined  by  surface  mining. 

Senator  Ribicoff.  In  the  setting  up  of  the  FEA  tomorrow,  on 
which  we  will  have  testimony,  the  Cost  of  Living  Council — excuse  me. 
May  I  have  your  indulgence  by  going  to  vote  and  then  I  will  come 
back? 

Mr.  Bagge.  Yes,  sir, 

[A  brief  recess  was  taken.] 

Senator  Ribicoff.  Thank  you,  Mr.  Bagge.  You  have  been  around 
here  long  enough  to  know  the  meaning  of  the  bells. 

You  may  proceed,  sir. 

Mr.  Bagge.  Thank  you. 

I  think  I  was  responding.  Senator,  to  your  question  about  what  it 
would  take  to  transform  this  industry  of  4,000  economic  entities. 
I  think  I  ticked  off  some  of  our  problems.  I  would  like  to  respond  to 
your  later  question,  which  was  to  the  effect  that  with  the  establish- 
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ment  of  the  new  Federal  Energy  Administration,  they  will  bring  to- 
gether in  that  agency  the  levers  of  power  with  respect  to  the  Cost  of 
Living  Council  so  they  could  be  mobilized  in  the  public  interest.  This 
is  a  very  progressive  and  forward  step. 

SHORTAGE    OF    BOLTS    CLOSES    COAL    MINES 

Our  problem  has  not  only  been  with  communicating  our  concerns 
to  those  persons  associated  with  energy  development  but  in  makmg 
them  in  turn  make  Dr.  Dunlop  of  the  Cost  of  Living  Council  con- 
cerned. This  is  not  only  to  achieve  some  modicum  of  profitability,  but 
to  seek  the  necessary  supplies  of  the  whole  range  of  materials  that  we 
have  experienced  shortages  in.  Roof  bolts,  for  example.  We  were 
advised  20  days  ago  that  the  steel  industry  was  given  a  relief  with 
respect  to  that  area  so  they  could  produce  the  rods  to  produce  the  roof 
bolts.  We  have  been  shutting  mines  down  in  the  Nation  today  because 
of  the  shortage  of  the  roof  bolts.  This  is  tragic. 

I  certainly  welcome  the  establishment  of  the  FEA  and  look  forward 
to  the  hearings  which  you  will  be  sharing  tomorrow  and  the  next  day, 
as  I  understand  it,  to  attempt  to  put  these  levers  of  power  together  in 
such  a  way  that  these  decisions  can  be  made  quickly  and  decisively. 

GRIEVANCE    AND    REDRESS    PROVISION   IN   FEA 

Senator  Ribicoff.  There  is  also  a  provision  in  the  FEA  to  take  care 
of  bottlenecks  so  you  will  not  be  in  this  tragic  position  of  denying  you 
fuel  to  run  your  mines  for  productive  purposes. 

Mr.  Bagge.  We  have  had  that  problem  in  the  last  60  days.  We  are 
now  experiencing  a  whole  range  of  other  commodities,  the  bolts 
that  operate  from  the  mine  face. 

Senator  Ribicoff.  I  am  wondering,  Mr.  Bagge,  since  I  have  your 
statement,  I  have  read  it;  it  is  going  into  the  record;  I  do  not  know 
when  I  am  going  to  have  to  run  for  another  vote.  If  I  could  now  ask 
you  some  questions  that  I  have  to  make  the  record  a  lot  more  complete, 
because  what  you  say  is  in  the  record. 

Mr.  Bagge.  I  would  be  delighted. 

Senator  Ribicoff.  As  we  consider  this  bill,  one  of  the  basic  issues 
is  the  Federal  role  in  sohdng  the  energy  crisis. 

What  do  you  think  the  Government  should  do,  what  should  private 
enterprise  do,  what  is  the  proper  division  of  responsibility? 

INVOLVEMENT  OF  PRIVATE  INDUSTRY 

Mr.  Bagge.  In  our  statement  we  say  first  of  all,  the  bill  does  not 
provide  as  it  is  presentl}^  drafted,  for  a  consultative  or  advisory  role 
from  the  private  sector.  The  bill  itself  should  provide  statutorily  and 
mandatorily  for  an  input,  a  continuing  dialog  with  ERDA  and  the 
private  sector. 

Senator  Ribicoff.  You  think  that  there  should  be  an  ad\asory 
group  from  each  segment  of  the  energy  field. 

Mr.  Bagge.  I  think  this  is  a  critical  omission,  with  all  due  respect  to 
the  drafters  of  the  bill.  I  think  this  is  a  critical  omission  because  if  we 
do  not  have  that  kind  of  a  continuing  dialog  from  the  private  sector 
relating  the  real  world  problems  to  the  ERDA  Administrator  or  As- 
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sistant  Administrators,  this  may — I  say  may,  respectfully — be  too 
blue-skyed.  We  are  not  goino;  to  be  coming  to  grips  with  the  real  world 
problems  we  have  to  face.  They  may  be  prosaic  problems,  but  they 
are  critical  problems. 

I  speak  here  specifically  for  the  coal  industry.  One  of  the  things, 
Senator,  that  we  tried  to  make  the  administration  aware  of  is  the 
problem  we  have  Avith  respect  to  mining  technology.  I  say  mth  all  due 
respect  that  I  do  not  think  that  most  of  the  people  who  are  concerned 
with  energy  R.  &  D.  development,  the  Department  of  Interior,  the 
Office  of  Coal  Research,  has  not  been  working  in  mining  technology. 
We  have  a  very  primitive  mining  technology  in  the  coal  mining  in- 
dustry today.  It  is  an  obsolete  technology.  It  is  only  mechanized  to  the 
pick  and  shovel. 

If  we  are  going  to  achieve  the  levels  of  production  that  we  have  to 
achieve,  we  have  to  make  major  breakthroughs  in  mining  technology, 
however  prosaic  that  may  be  regarded  by  people  who  think  in  terms 
of  conversion  technology  and  other  esoteric  tilings. 

REPORT    GIVES    COAL    MINING    TOP    PRIORITY 

I  was  delighted  to  see  in  Chairman  Ray's  report  to  the  President, 
which  was  submitted  and  made  public  yesterday,  that  there  was 
indeed  objection  in  the  ordering  of  priorities.  Chairman  Ray  did,  in 
dealing  with  coal,  put  coal  mining  technology  as  a  top  priority. 

Senator  Ribicoff.  Having  read  that,  do  you  approve  of  Chairman 
Ray's  recommendation  as  it  affects  coal? 

]Mr.  Bagge.  The  kind  of  monetary  commitment  has  to  be  regarded 
as  minimal.  I  am  delighted,  having  sur^dved  the  kind  of  budget  we 
have  in  the  Office  of  Coal  Research.  I  took  the  liberty,  Mr.  Chairman, 
of  including  in  my  statement — just  to  provide  the  committee  with  an 
insight  as  to  the  kind  of  level  of  funding  we  have  had  in  the  past — 
the  figures  from  1964  to  1973  on  the  funding  for  the  Office  of  Coal 
Research  of  the  Department  of  Interior.  This  has  been  so  minuscule 
in  view  of  the  nature  and  scope  of  the  problem  that  we  can  onl}^  be 
delighted  that  we  are  now  being  recognized  as  a  primary  fuel  for  the 
Nation. 

We  have  been  relegated,  as  you  know,  with  the  nuclear  promise 
in  the  decade  of  the  1950's  as  being  an  industry  that  was  going  to 
be  phased  out.  In  Europe  they  used  the  term  they  were  going  to 
rationize  the  coal  industry.  I  might  say  in  response  to  the  question 
of  the  pre^^ous  witness,  we  are  delighted  that  we  are  creating  the 
institutional  apparatus  today  to  join  the  western  European  coal 
producers  and  ourselves  and  Canada  in  an  institutional  attempt  in 
the  private  sector,  wholly  apart  from  government,  by  the  establish- 
ment of  an  international  Coal  Research  Commission  to  avoid 
redundancy,  to  jointly  fund  and  to  pool  the  kind  of  technical  expertise 
such  as  it  is  in  the  coal  industries  of  the  free  world  to  provide  an 
alternative  to  Middle  Eastern  oil. 

Senator  Ribicoff.  One  of  the  great  issues  facing  the  Nation  is  the 
balancing  of  our  need  for  energy  to  operate  the  econoni}'  and  our 
need  for  a  healthy  en^dronment.  Your  statement  is  critical  of  present 
environmental  standards. 

Can  we  produce  the  necessary  coal  without  damaging  the 
environment? 
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ENVIRONMENTAL    TRADEOFFS 


Mr.  Bagge.  When  you  say  damaging  the  environment,  Senator, 
I  have  to  respond  in  order  to  be  more  precise,  by  sajdng  we  have  to 
make  environmental  tradeoffs.  In  the  field  of  air  pollution,  for 
example,  we  cannot  set  standards  that  simply  cannot  be  met  and 
result  in  economic  dislocation  as  it  has  by  wiping  out  80  percent  of  the 
entire  coal  resource  base  east  of  the  Mississippi.  We  cannot  enact  a 
strip  mining  law  with  the  Mansfield  amendment  which  wipes  out  as  a 
matter  of  national  policy,  the  entire  resource  base  of  the  coal  industry 
west  of  the  Mississippi. 

If  that  is  impacting  on  the  environment,  so  be  it.  We  have  to  sur- 
face mine  for  coal.  We  have  to  enact  laws  that  attempt  to  regulate 
reclamation  and  not  abolish  surface  mining  as  a  matter  of  national 
policy.  We  have  to  create  environmental  standards  in  a  timeframe 
that  are  realistic,  and  can  be  realistically  achieved  in  the  real  world. 

I  submit  respectfully  that  I  think  EPA  was  irresponsible  in  1971 
when  it  accepted  the  State  implementation  plans  where  in  the  very 
finding  that  was  made  by  the  Administrator  of  EPA  at  that  time,  he 
specifically  said  that  these  State  implementation  plans  could  not  be 
achieved.  Notwithstanding  his  own  finding  of  that  order,  the  Admin- 
istrator of  EPA  at  that  time  went  ahead  and  implemented  a  State 
plan. 

I  can  only  characterize  that,  with  all  due  respect,  as  an  irresponsible 
act  of  the  Government. 

Senator  Ribicoff.  Let  me  ask  you.  It  is  obvious  for  the  next  few 
years  that  there  will  be  no  great  increase  in  the  amount  of  domestically 
produced  energy,  so  we  are  going  to  have  to  concentrate  on  conserva- 
tion measures  to  reduce  our  demand  for  energy. 

Are  there  measures  that  you  could  recommend  that  would  cut  the 
demand  in  the  use  of  coal? 

Mr.  Bagge.  I  cannot  think  of  any.  When  you  talk  about  conserva- 
tion, Mr.  Chairman,  and  tliis  may  be  a  biased  viewpoint,  we  regard 
the  increased  production  and  utilization  of  coal  and  its  substitution 
for  use  in  utilities  throughout  the  Nation,  in  industrial  plants  through- 
out the  Nation,  freeing  up  the  flaring  of  gas,  the  flaring  of  oil,  as 
indeed  the  most  single  decisive  conservation  measure  that  can  be 
taken  in  terms. 

Senator  Ribicoff.  I  know  that,  but  are  there  methods  that  are 
being  used  where  coal  is  wasted?  Not  substitutes.  I  understand  there 
would  be  more  coal. 

Is  there  any  waste,  basically  large  scale  waste  of  coal  anywhere  in 
the  country? 

Mr.  Bagge.  I  cannot  think  of  any.  Senator. 

Senator  Ribicoff.  You  do  not  know  of  any? 

GENERATING   EFFICIENCY 

Mr.  Bagge.  I  will  say  this  in  response  to  that  question.  We  could 
put  ERDA  to  work  on  the  generation  and  efficiency  to  enhance,  from 
the  existing  35  percent  generating  efficiency  where  we  waste  in  the 
production  of  electric  power  65  percent  of  our  basic  fuels,  whatever  it 
is,  coal,  oil  or  gas.  If  we  could  just  make  an  incremental  breakthrough 
in  the  generating  efficiency  of  our  electric  generating  industry,  that  I 
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think  would  be  the  largest  single  contribution  to  the  conservation  that 
can  be  made. 

Senator  Ribicoff.  Are  there  methods  to  diminish  this  waste  in 
generating  electricity  that  electric  companies  do  not  use,  or  are  there 
no  methods? 

Mr.  Bagge.  There  are  technologies,  Mr.  Chairman,  which  are  being 
studied,  which  would  achieve  this.  A  combined  cycle,  for  example,  in 
my  prepared  text  I  cite  specifically  some  of  the  technologies  which 
have  not  been  funded  at  any  kind  of  realistic  levels  that  are  designed 
to  enhance  generating  fuels.  We  are  working  now  with  the  Russians, 
In  a  major  way,  we  have  done  far  more  work  in  this  specific  area 
where  vou  eliminate  the  mo\dng  parts,  and  where  you  transform  coal 
directly  tlu-ough  MHT,  the  MHT  process. 

There  are  other  processes.  This  would  be  at  the  top  of  the  order  of 
priorities  for  ERDA.  These  are  things  that  are  of  the  future  that 
require  research  on  a  scale  such  as  envisioned  by  this  legislation. 

Senator  Ribicoff.  One  question  concerning  ERDA. 

How  far  down  the  road  concerning  production  should  it  go? 

Should  ERDA  merely  demonstrate  technological  feasibility,  or 
should  it  go  further  and  demonstrate  commercial  feasibility? 

Mr.  Bagge.  If  it  demonstrates  technical  feasibility,  it  seems  to  me 
the  private  sector  will  pick  it  up  and  demonstrate  its  commercial 
feasibility. 

Senator  Ribicoff.  Once  they  have  the  teclinical  competence  you 
are  willing  to  take  whatever  risks  there  are  commercially? 

Mr.  Bagge.  Wlien  you  say  "we,"  the  coal  industry,  the  kind  of 
risk  that  we  would  take  is  in  the  mining  sector.  I  do  not  see  our 
industry  as  participating  in  the  massive  conversion  plants  which 
require  capital  fluids  that  exceed  our  ability  to  capitalize.  The  electric 
utility  industry,  the  gas  industry,  which  would  be  principally  involved 
in  transforming  our  product  into  their  product,  I  think  would  be 
involved  in  that. 

Certainly,  in  the  area  of  mining  technology,  if  the  supposed  laser 
teclinology  could  be  employed  or  gassification,  or  if  these  kinds  of 
technologies  could  be  demonstrated,  it  is  certainly  to  our  interest  as 
an  industry  to  move  in  and  make  those  commercially  feasible.  That 
would  be  our  role,  provided  we,  as  I  say,  have  an  ongoing  dialog  with 
an  advisory  group  that  is  aware  on  a  continuing  basis  at  least  as  these 
technologies  progress,  what  the  progress  is. 

Tliis  is  basic.  This  is  not  in  the  legislation  at  the  present  time. 

Senator  Ribicoff.  How  much  in  the  coal  industry  in  its  entirety  is 
spent? 

Do  you  spend  much? 

national  coal  association  r.   &  D. 

Mr.  Bagge.  We  are  making  a  survey  right  now.  We  do  not  label, 
our  industry  does  not  label  the  great  deal  of  research  that  we  do  as 
research.  We  do  not  have  sophisticated  research  laboratories.  The 
National  Coal  Association  funds  one.  We  have  one  other  major  coal 
company  that  has  a  laboratory.  Our  industry  has  not  been  either 
institutionally  or  financially  capable  of  sustaining  any  massive  or 
even  significant  research  capability.  We  do  however  do  a  great  deal 
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on  the  developmental  side,  R.  &  D.  research  and  development.  We  do 
not  label  it  research  or  development,  but  it  is. 

We  are  now  making  a  survey  because  of  questions  like  I  got  from 
the  chairman  of  the  House  Committee  in  response  to  my  testimony 
on  his  very  bill,  to  make  a  survey  to  determine  precisely  what  the 
figure  is.  I  have  had  to  advise  our  membership,  even  though  the,  are 
not  used  to  thinking  in  terms  of  research,  that  the  kind  of  develop- 
ment work  which  they  do  with  the  manufacturers  of  mining  equip- 
ment and  machinery  is  indeed  developmental  work  which  does  not 
pay  out  in  increased  productivity,  but  does  pay  out  in  terms  of 
developing  a  new  product. 

Senator  Ribicoff.  Is  there  any  fear  on  the  coal  industry's  part 
that  nuclear  energy  will  dominate  this  new  agency? 

Mt.  Bagge.  There  is  that  fear  based  on  what  has  happened  in  the 
past  when  we  were  totally  ignored,  Mr.  Chairman.  I  think  the  pro- 
vision calling  expressly  in  the  statute  for  an  Assistant  Adminis- 
trator for  fossil  fuel  development  provides  a  great  deal  of  comfort 
for  the  coal  industry  when  we  are  given  institutionallj^  within  the  new 
apparatus  a  mission;  that  is,  specifically  to  design  and  develop  coal 
technology  and  develop  mining  research. 

I  would  like  to  saj  in  that  connection,  Mr.  Chairman,  I  think  this  is 
equally  important  as  our  plea  that  the  committee  give  consideration 
to  an  advisory  committee  of  people  from  the  private  sector  working 
■with  ERDA  on  a  continuing  basis,  that  the  mining  research  functions 
be  transferred  to  ERDA  as  well.  When  you  deal  with  coal,  it  must  be 
remembered,  we  have  an  obsolete  mining  technology.  ERDA  must 
address  itself  to  the  mining  technology  as  well  as  to  gasification  and 
liquefaction.  Even  if  they  develop  gasification  and  liquefaction  on  a 
commercial  basis,  if  the  American  coal  industry  has  not  got  the  mining 
capability  to  sustain  the  levels  that  are  required  by  these  new  tech- 
nologies, these  will  all  be  for  nought. 

Senator  Ribicoff.  That  is  contemplated. 

NEW   TECHNOLOGY 

Do  you  know  now  of  any  technology  in  existence  wliich  would 
be  helpful  in  preventing  damage  to  the  environment  of  the  mining 
operation? 

Mr.  Bagge.  New  technology? 

Senator    Ribicoff.  New  technology. 

Mr.  Bagge.  I  can  think  of  a  number  of  techniques  that  are  em- 
ployed— long  wall  mining,  short  wall  mining  instead  of  the  roof  and 
pillar  system  where  we  had  problems  of  the  depression  of  the  land  in 
underground  mining.  We  have  not  done  a  great  deal  in  terms  of  this 
except  by  a  few  companies  on  their  own,  and  except  in  terms  of  surface 
mining  reclamation. 

Our  concern  lies  in  the  fact,  as  the  bill  is  presently  directed  it 
provides  only  for  the  transfer  from  the  Bureau  of  Mines  to  ERDA 
of  the  Energy  Research  Center.  Wliat  I  am  suggesting  is  that  the 
bill  should  expressly  provide  for  transferring  from  the  Bureau  of  Mines 
those  research  related  efforts  that  deal  with  mining  technology.  That  is 
not  privided  for  in  the  bill  right  now,  Mr.  Chairman.  We  tliink  that  it 
is  urgent  that  mining  technology  be  treated  with  ERDA  with  the 
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kind  of  funding  that  they  will  have,  and  be  given  the  kind  of  consider- 
ation which  it  has  never  had  before. 

Senator  Ribicoff.  Let  me  ask  you  how  many  people  are  now  en- 
gaged in  the  mining  of  coal? 

Mr.   Bagge.  Something  like  200,000  mining. 

Senator  Ribicoff.  200,000? 

Mr.  Bagge.  The  total  industry  investment  is  $4  million. 

Senator  Ribicoff.  Are  there  enough  miners  in  this  country  to  take 
care  of  the  expanded  mining  of  coal? 

Mr.  Bagge.  If  the  direction  of  the  national  poHcy  is  in  forcing  the 
American  coal  industry  underground,  the  answer  is  "No";  because 
that  would  require  highly  trained,  highly  skilled  men  to_  work  under- 
ground. If  instead  we  are  going  to  regulate  surface  mining  instead 
of  eliminating  surface  mining,  the  answer  is  ''Yes." 

Senator  Ribicoff.  Is  there  difficulty  of  regulating  surface  mines 
so  you  can  have  reclamation,  restoration  of  the  land,  not  just  scar 
tissues  and  piles  of  rubble? 

Mr.  Bagge.  I  see  no  inherent  difficulty.  Senator.  But  I  respectfully 
submit  that  the  Senate  enacted  bill  and  the  House  Subcommittee's 
Mining  and  Environment  recommended  bills  which  are  going  to  the 
full  committee  on  January  27  are  totally  inconsistent  with  the  achieve- 
ment of  our  national  goal  and  effective  reclamation. 

Senator  Ribicoff.  Thank  you  very  much,  Mr.  Bagge.  I  appreciate 
your  patience.  I  cannot  apologize  for  the  interruptions  because  I  had 
no  control  over  them.  Thank  you  very  much  for  your  valuable  and 
expert  testimony.  I  am  most  appreciative. 

Mr.  Bagge.  Thank  you  very  much. 

Senator  Ribicoff.  The  committee  will  stand  adjourned  until 
further  call  by  the  Chair. 

[Wliereupon,  at  3:45  p.m.,  the  subcommittee  adjourned,  subject 
to  the  call  of  the  Chair.] 


TO  ESTABLISH  AN  ENERGY  RESEARCH  AND  DEVELOP- 
MENT ADMINISTRATION  AND  A  NUCLEAR  ENERGY 
COMMISSION 


MONDAY,   DECEMBER   10,    1973 

U.S.  Senate, 

SUBCOMITTEE   ON    REORGANIZATION,     RESEARCH, 

AND  International  Organization, 
Committee  on  Government  Operations, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  call,  at  10  a.m.,  in  room  3302, 
Dirksen  Senate  Office  Building,  Senator  Abraham  Ribicoff  (chairman 
of  the  subcommittee)  presiding. 

Present:  Senators  Ribicoff  and  Percy. 

Also  present:  Paul Leventhal,  special  counsel,  and  Susan  S.  Geoghe- 
gan,  chief  clerk. 

Senator  Ribicoff.  The  committee  will  be  in  order. 

Our  first  witness  today  is  Mr.  James  T.  Ramey,  the  former  Com- 
missioner of  the  Atomic  Energy  Commission. 

Mr.  Ramey,  you  ma}^  proceed  as  you  will,  sir. 

TESTIMONY  OF  JAMES  T.  EAMEY,  FOEMEE  COMMISSIONER  OF  THE 

ATOMIC  ENERGY  COMMISSION 

Mr.  Ramey.  Thank  you  very  much,  Mr.  Chairman.  I  am  pleased 
to  respond  to  your  invitation  to  comment  upon  S.  2744,  a  bill  to 
reorganize  the  energy  research  and  development  agencies  of  the 
Federal  Government. 

I  support  the  favorable  consideration  and  enactment  of  S.  2744 
as  the  most  practicable  means  of  consoHdating  and  expanding  the 
fragmented  energy  research  and  development  programs  and  agencies 
in  the  Federal  Government.  It  should  be  recognized  of  course  that 
additional  changes  in  the  structure  of  the  proposed  Energy  Research 
and  Development  Administration,  ERDA,  will  evolve  as  experience 
is  gained.  The  concerns  that  I  bring  out,  and  the  changes  that  I  suggest, 
are  mainly  directed  to  these  future  contingencies,  although  if  there  is  a 
delay  in  the  enactment  of  S.  2744,  some  of  them  could  appropriately 
be  taken  into  account  in  marking  up  this  bill. 

By  way  of  background 

Senator  Ribicoff.  If  you  would  like  to  summarize  your  statement, 
your  entire  statement  will  go  into  the  record  as  read. 

[The  prepared  statement  of  Mr.  Ramey  follows:] 
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Statement  by  James  T.   Ramey,   Former  AEC   Commissioner 

Mr.  Chairman  and  members  of  the  Committee,  I  am  pleased  to  respond  to  your 
invitation  to  comment  upon  S.  2744,  a  bill  to  reorganize  the  energy  research  and 
development  agencies  of  the  Federal  Government. 

I  support  the  favorable  consideration  and  enactment  of  S.  2744  as  th«  most 
practicable  means  of  consolidating  and  expanding  the  fragmented  energy  research 
and  development  programs  and  agencies  in  the  Federal  Government.  It  should  be 
recognized  of  course  that  additional  changes  in  the  structure  of  the  proposed 
Energy  Research  and  Development  Administration  (ERDA)  will  evolve  as 
experience  is  gained.  The  concerns  that  I  bring  out,  and  the  changes  that  I  sug- 
gest, are  mainly  directed  to  these  future  contingencies,  although  if  there  is  a  delaj^ 
in  the  enactment  of  S.  2744,  some  of  them  could  appropriately  be  taken  into  ac- 
count in  marking  up  this  bill. 

By  way  of  background,  I  have  had  a  long  and  continuous  interest  in  the  subject 
of  energy  beginning  with  my  work  in  the  Tennessee  Valley  Authoritj^  (TV A)  in 
the  early  and  mid  1940's.  I  had  a  hand  in  the  drafting  of  the  Atomic  Energy  Act 
of  1946,  and  my  interest  in  energy  has  broadened  over  the  years  in  which  I  was 
an  Assistant  General  Counsel  of  AEC  in  the  early  days  of  the  development  of 
nuclear  power  (1947-56),  as  Staff  Director  of  the  Joint  Congressional  Committee 
on  Atomic  Energy  (1956-62)  and  for  almost  eleven  years  as  an  AEC  Commis- 
sioner (1962-July  1973).  Now  I  am  back  as  a  Consultant  to  the  Joint  Committee 
on  Atomic  Energy. 

My  involvement  in  energy  studies  goes  back  to  the  Joint  Committee  studies  on 
energy  in  the  late  50's,  the  AEC  Report  to  President  Kennedy  in  1962,  serving 
as  AEC's  Representative  on  the  Interdepartmental  Study  on  Energy  R  &  D  & 
National  Progress  (the  "Cambel"  Report)  in  the  mid  60's  as  well  as  having  had 
much  to  do  with  the  establishment  and  activities  of  the  inter-agency  Power  Plant 
Siting  Group  which  Dave  Freeman  headed  up  for  the  Office  of  Science  and  Tech- 
nology in  the  late  60's.  More  recently,  until  my  term  expired  on  July  1,  1973,  I 
served  as  the  lead  Commissioner  in  AEC  in  connection  with  atomic  power  de- 
velopment, and  particularly  in  connection  with  the  breeder  demonstration  project. 

My  statement  today  is  the  first  I  have  given  before  the  Senate  Government 
Operations  Committee  since  I  provided  my  dissenting  views  in  a  hearing  on 
August  5,  1971  in  regard  to  S.  1431,  a  bill  to  establish  a  Department  of  Natural 
Resources.  I  am  pleased  that  S.  2744  provides  for  an  independent  agency  to  con- 
solidate all  energy  R  &  D — not  dissimilar  from  my  recommendation  in  1971. 

The  Congress  and  the  Administration  are  wisely  taking  a  successful,  inde- 
pendent, going  R&D  organization  (ACE)  and  restructuring  and  supplementing  it 
as  a  new  consolidated  R&D  administration.  This  is  much  better  than  placing  it 
under  the  enervating  structure  of  a  reconstituted  Cabinet  Department.  I  also 
believe  the  timing  is  about  right,  particularly^  in  terms  of  workload,  to  provide  for 
a  separate  regulatory  organization  in  the  Nuclear  Energy  Commission  (NEC). 

PLANNING  AND  ESTABLISHING  PRIORITIES 

In  my  opinion,  the  provisions  of  S.  2744  and  related  explanatory  statements 
provided  a  clearer  and  more  substantial  role  for  ERDA  to  assess  the  needs  for 
energy  R&D,  public  and  private,  and  to  provide  the  overall  planning  of  R  &  D 
energy  programs. 

As  I  see  it,  ERDA  in  carrying  out  its  R  &  D  assessment  and  planning  role  would 
of  course  consult  with  and  obtain  data  from  the  Interior  Department  as  to  In- 
terior's resource  assessment  and  inventories.  But  ERDA  would  have  to  have  some 
capability  to  judge  the  adequacy  of  Interior's  (or  DENR's)  resource  assessments. 

ERDA  would  have  even  more  relationships  with  the  newly  established  Federal 
Energy  Administration.  And  of  course  the  Director  of  the  FEA,  as  the  President's 
principal  energy  advisor,  would  provide  overall  policv  guidance  to  ERDA  in  the 
R&D  field. 

Perhaps  the  best  vehicle  for  maintaining  the  proper  relationships  between 
ERDA  and  the  Interior  Department,  the  new  FEA,  and  other  agencies  interested 
in  energy  would  be  to  establish  a  Federal  Energy  Council.  Such  a  council  would  be 
composed  of  top  representatives  of  FEA,  ERDA,  Interior,  EPA,  FPC,  and  NEC, 
with  the  Director  of  the  new  FEA  serving  as  Chairman. 

Such  a  Federal  Energy  Council,  among  other  things,  could  provide  advice  to 
ERDA  on  energy  R&D  needs  and  priorities.  Of  course  the  0MB  would  stiU  be 
omnipresent  in  reviewing  ERDA  budgets,  but  hopefully  the  Presidential  and 
Congressional  commitment  as  to  objectives  and  funding  would  hold  0MB  in 
check.  In  this  connection,  consideration  should  be  given  to  giving  ERDA  authority 
to  make  project  commitments  with  multi-year  funding  of  expenditures. 
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CONTINUANCE  OP  CAREER  MERIT  SYSTEM  FOR  ERDA  OPERATIONS 

In  establishing  ERDA,  using  the  AEC  organization  in  part  as  a  basis,  it  is 
important  that  the  AEC  career  merit  system  of  personnel  be  continued.  It  is  Httle 
talked  about  or  understood  that  one  of  the  most  important  reasons  for  AEC 
success  in  the  development  of  nuclear  electric  power  plants,  and  in  its  other 
R&D  and  regulatory  activities,  is  that  AEC  has  been  essentially  non-political. 
This  has  been  true  in  regard  to  its  personnel  selection  below  the  Commissioner 
level,  and  by  its  contractor  operated  laboratories  and  installations. 

I  believe  it  is  important  that  the  legislative  history  of  S.  2744  recognize  the 
Congressional  intent  that  personnel  of  ERDA  under  section  107(a)  of  S.  2744  be 
placed  and  kept  under  AEC's  career  merit  system.  Chairman  Ray  of  AEC  testified 
that  this  was  the  Administration's  intent. 

In  connection  with  ERDA's  career  system  S.  2744  includes  several  significant 
organizational  changes  from  the  ERDA  organization  provided  for  in  the  prede- 
cessor bill  S.  2135.  S.  2135  provided  for  a  Presidentially  appointed-Senate  con- 
firmed Administrator  and  Deputy  Administrator.  In  addition,  Mr.  Ash  of  the 
0MB  testified  that  there  would  be  a  career,  Executive  Level  III  Associate  Admin- 
istrator. TThis  career  position  has  been  dropped  in  S.  2744. 

S.  2135  also  contemplated  that  there  would  be  five  career  Assistant  Adminis- 
trators in  charge  of  respectively.  Fossil  energy;  nuclear  energy;  research  and 
advanced  energy  systems;  environment,  safety  and  conservation;  and  national 
security.  In  lieu  of  these  five  key  career  positions,  S.  2744  provides  for  five  Assist- 
ant Administrators  to  be  appointed  by  the  President  and  confirmed  by  the  Senate. 

The  net  effect  of  these  proposed  organizational  changes  is  to  replace  key  career 
scientists  and  administrators  as  contemplated  in  S.  2135,  and  in  the  current 
organizational  arrangement  of  the  Atomic  Energy  Commission,  with  political 
appointees.  I  question  seriously  that  such  a  change  will  enhance  the  capability 
of  ERDA  to  effectively  manage  the  broad  research  and  development  charter 
Vv'hich  the  bill  would  give  to  it. 

The  requirement  of  White  House  appointment  of  Assistant  Administrators 
would  make  it  difficult  to  recruit  and  hold  on  a  continuing  basis  the  highly 
qualified  scientific  and  technical  administrators  needed  for  successful  R&D  pro- 
grams. The  experience  of  the  Interior  Department  in  early  1973,  when  its  total 
energy  leadership  at  the  Assistant  Secretary  level  was  summarilj^  decimated,  is 
an  example  of  the  short-termer  syndrome  of  political  appointees. 

PROBLEM  OF  GENERAL  MANAGEMENT  IN  ERDA 

A  further  problem  under  S.  2744  is  the  lack  of  provision  for  a  career  official 
whose  function  is  the  general  management  of  ERDA.  The  statutory  establish- 
ment of  strong  Assistant  Administrators  in  programmatic  fields  whose  projects 
in  manjr  cases  will  be  carried  out  by  multi-program  laboratories  and  installations 
will  pose  many  complex  management  problems  requiring"  close  coordination  and 
direction.  I  doubt  very  much  whether  the  Director  or  the  Deputy  Director  can 
have  the  time  to  provide  the  continuing  on-going  administrative  coordination  and 
direction  required  at  the  general  management  level. 

Indeed,  the  political  appointment  of  the  Assistant  Directors  and  the  lack  of 
means  of  overall  general  management  at  ERDA  will  tend  to  create  the  type  of 
bureaucratic  "fiefdoms"  in  R  &  D  which  the  consolidation  in  ERDA  was  supposed 
to  eliminate. 

I  can  testify  from  many  years  of  close  association  with  the  Atomic  Energy  Com- 
mission that  the  career  management  and  scientific  personnel  of  AEC  (including 
the  General  Manager,  Deputy  General  Manager  and  Assistant  General  Managers 
provided  for  by  the  Atomic  Energy  Act)  have  been  a  very  important  factor  in 
the  successful  management  of  AEC's  programs. 

I  believe  this  Committee  should  seriouslj^  consider  adding  to  S.  2744  provision 
for  a  career  Associate  Administrator  and  at  some  time  changing  the  five  Presi- 
dentially appointed  Assistant  Administrators  to  career  positions.  I  recognize  that 
there  are  special  problems  in  regard  to  establishing  and  preserving  the  functions 
of  the  Assistant  Director  for  fossil  energy  development.  Language  could  be  added 
to  the  bill  which  would  adequately  preserve  the  role  of  the  Assistant  Director. 

I  have  been  requested  by  the  staff  of  the  subcommittee  to  comment  on  the 
question  of  whether  AEC's  weapons  development  and  manufacturing  programs 
should  be  transferred  to  ERDA  as  provided  in  S.  2744.  In  my  opinion,  these 
programs  should  be  under  the  ERDA  organization.  The  princijial  reason  for  this 
is  because  the  three  principal  AEC  weapons  laboratories — Los  Alamos,  Livermore 
.  and  Sandia — all  have  important  peacetime  R&D  functions,  particularly  in  the 
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energy  field.  Various  projects  such  as  laser-fusion  development  have  both  weapons 
and  civilian  ap])lications. 

In  view  of  the  above,  it  would  be  difficult  for  these  laboratories  to  conduct 
R&D  work  for  both  ERDA  and  say,  the  Defense  Department.  It  would  not  be 
as  difficult  for  AEC  weapons  manufacturing  activities  to  be  transferred  to  DOD 
since  they  are  conducted  at  different  contractor  facilities.  However,  there  are 
many  interrelations  even  here  in  the  weapons  complex  which  being  under  one 
management  umbrella  would  facilitate. 

BOARD  VERSUS  SINGLE  ADMINISTRATOR  FORM  OF  ORGANIZATION 

A  further  question  raised  by  your  staff  requests  my  comments  as  to  whether 
ERDA  might  appropriately  be  headed  by  a  Board  composed  of  three  members, 
such  as  TVA. 

Although  the  single  Administrator  form  can  be  workable,  therf  could  be  several 
advantages  to  a  full-time  Board  appointed  by  the  President  with  the  advise  and 
consent  of  the  Senate: 

1.  A  Board  would  provide  for  a  broader  background  of  interests  than  a  single 
Administrator.  Thus,  for  example,  one  board  member  might  have  a  fossil  fuel 
background,  the  other  board  member  might  have  a  nuclear  or  advanced  R&D 
background,  and  the  chairman  might  appropriately  have  an  engineering  or  man- 
agement background  not  directly  from  the  energy  field. 

2.  Such  a  three-member  board,  with  Senate  confirmation,  would  help  insure  that 
ERDA  was  not  dominated  by  a  single  Administrator,  from  say  the  oil,  nuclear,  or 
other  fields  of  energy. 

3.  A  three-member  board  would  also  assure  better  access  to  information  by  the 
appropriate  congressional  committees. 

4.  A  three-member,  full-time  board  would  facilitate  estabUshing  a  career  Ad- 
ministrator or  General  Manager  to  provide  the  overall  general  management  for  the 
agency.  The  need  for  this  career  function  was  discussed  previously. 

5.  The  three-member  board  system  would  also  facilitate  establishing  the  Assist- 
ant Administrators  as  career  positions.  This  would  help  in  avoiding  insulated 
bureaucracies  headed  up  by  political  hacks  which  has  occurred  in  various  cabinet 
departments  and  single  administrator  agencies. 

6.  Lastly,  a  Board  would  facilitate  overall  review  of  the  many  programs  of 
ERDA,  including  the  weapons  development  program.  Thus,  each  board  member 
could  follow  several  programs  of  interest,  such  as  occurs  in  AEC. 

The  single  administrator  concept  which  has  been  the  pet  idea  of  the  0MB  and 
its  predecessors  the  Bureau  of  the  Budget  is  supposed  to  provide  faster  and  more 
efiicieut  decision-making  than  a  multi-headed  agency.  However,  TVA  and  AEC 
experience,  as  well  as  experience  in  private  industry,  shows  that  the  commission 
form  of  management  of  large  enterprises  can  be  successful. 

RELATIONS  BETWEEN  ERDA  AND  THE  NUCLEAR  ENERGY  COMMISSION 

One  of  the  most  difficult  problems  in  separating  off  the  AEC  regulatory  organi- 
zation as  NEC  will  be  for  NEC  to  maintain  close  communication  and  liaison  with 
the  ongoing  ERDA  R&D  programs,  particularly  those  in  the  field  of  safety.  Even 
under  the  present  AEC  umbrella,  this  has  been  a  difficult  task. 

When  NEC  is  established,  there  will  be  a  tendency  for  it  to  wish  to  conduct  its 
own  R  &  D  on  safety  beyond  the  narrow  confines  of  confirmatory  research. 
Unfortunately  NEC  as  a  regulatory  organization  is  not  and  cannot  be  adequately 
staffed  to  conduct  good  R&D. 

Undoubtedly  in  a  few  years  NEC  could  settle  down  into  a  routine  regulatory 
agency  and  gradually  get  squeezed  in  terms  of  funding  and  staff.  Thus,  NEC 
could  follow  the  fate  of  most  regulatory  agencies  and  end  up  industry-dominated. 
Various  means  of  preventing  this  possibihty,  through  close  technical  collaboration 
with  ERDA,  will  probably  be  required. 

Finally,  I  would  point  out  two  items  of  unfinished  business  which  should  be 
kept  in  mind  for  future  action  in  relation  to  ERDA. 

1.  The  need  for  multi-year  funding  for  ERDA  projects. 

2.  The  transfer  of  other  energy  related  R&D  programs  to  ERDA.  An  example 
is  the  desalting  R&D  program  presently  conducted  by  the  Office  of  SaUne  Water 
of  the  Interior  Department.  This  program,  which  offers  great  potential  in  combi- 
nation with  nuclear  power  plants,  has  been  cut  back  severely  by  the  0MB. 

In  conclusion,  Mr.  Chairman,  let  me  repeat  that  I  fully  support  the  enactment 
of  S.  2744.  I  hope  my  comments  today  may  lead  to  some  improvements  in  the 
bill  or  in  its  administration. 

That  concludes  my  testimony,  Mr.  Chairman. 
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Mr.  Ramey.  My  statement  today  is  the  first  I  have  given  before 
the  Senate  Government  Operations  Committee  since  I  provided  my 
dissenting  views  in  a  hearing  on  August  5,  1971,  in  regard  to  S.  1431, 
a  bill  to  establish  a  Department  of  Natural  Resources.  I  am  pleased 
that  S.  2744  provides  for  an  independent  agency  to  consolidate  all 
energy  R.  &  D. — not  dissimilar  from  my  recommendation  in  1971. 

The  Congress  and  the  administration  are  wisely  taking  a  successful, 
independent,  going  R.  &  D.  organization  (AEC)  and  restructuring 
and  supplementing  it  as  a  new  consolidated  R.  &  D.  administration. 
This  is  much  better  than  placing  it  under  the  enervating  structure  of 
a  reconstituted  Cabinet  department.  I  also  believe  the  timing  is  about 
right,  particularly  in  terms  of  workload,  to  provide  for  a  separate 
regulatory^  organization  in  the  Nuclear  Energy  Commission,  NEC. 

PLANNING  AND    ESTABLISHING   PRIORITIES 

In  my  opinion,  the  provisions  of  S.  2744  and  related  explanatory 
statements  provided  a  clearer  and  more  substantial  role  for  ERDA 
to  assess  the  needs  for  energy  R.  &  D.,  public  and  private,  and  to  pro- 
vide the  overall  planning  of  R.  &  D.  energy  programs. 

As  I  see  it,  ERDA  in  carrj^ing  out  its  R.  &  D.  assessment  and  plan- 
ning role  would  of  course  consult  with  and  obtain  data  from  the  Interior 
Department  as  to  Interior's  resource  assessment  and  inventories.  But 
ERDA  would  have  to  have  some  capability  to  judge  the  adequacy  of 
Interior's,  or  DENR's  resource  assessments. 

ERDA  would  have  even  more  relationships  with  the  newly  estab- 
lished Federal  Energy  Administration.  And  of  course  the  Director  of 
the  FEA,  as  the  President's  principal  energy  adviser,  would  provide 
overall  pohcy  guidance  to  ERDA  in  the  R.  &  D.  field. 

Perhaps  the  best  vehicle  for  maintaining  the  proper  relationships 
between  ERDA  and  the  Interior  Department,  the  new  FEA,  and  other 
agencies  interested  in  energy  would  be  to  establish  a  Federal  Energy 
Council.  Such  a  council  would  be  composed  of  top  representatives  of 
FEA,  ERDA,  Interior,  EPA,  FPC,  and  NEC,  with  the  Dh-ector  of 
the  new  FEiV  serving  as  Chairman. 

Such  a  Federal  Energy  Council,  among  other  things,  could  provide 
advice  to  ERDA  on  energy  R.  &  D.  needs  and  priorities,  which  I 
understand  your  committee  is  interested  in.  Of  course,  the  OINIB  would 
still  be  omnipresent  in  reviewing  ERDA  budgets,  but  hopefully  the 
Presidential  and  congressional  commitment  as  to  objectives  and  fund- 
ing would  hold  0MB  in  check.  In  this  connection,  consideration  should 
be  given  to  giving  ERDA  authority  to  make  project  commitments 
with  multiyear  funding  of  expenditures. 

THE   CONTINUANCE    OF   CAREER   MERIT   SYSTEM   FOR   ERDA    OPERATIONS 

In  establishing  ERDA,  using  the  AEC  organization  in  part  as  a 
basis,  it  is  important  that  the  AEC  career  merit  system  of  personnel 
be  continued.  It  is  little  talked  about  or  understood  that  one  of  the 
most  important  reasons  for  AEC  success  in  the  development  of  nuclear 
electric  powerplants,  and  in  its  other  R.  &  D.  and  regulatory  activities, 
is  that  AEC  has  been  essentially  non political.  This  has  been  true  in 
regard  to  its  personnel  selection  below  the  Commissioner  level,  and  by 
its  contractor  operated  laboratories  and  installations. 
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I  believe  it  is  important  that  the  legislative  history  of  S.  2744 
recognize  the  congressional  intent  that  personnel  of  ERDA  under 
section  107(a)  of  S.  2744  be  placed  and  kept  under  AEC's  career  merit 
system.  Chairman  Ray  of  AEC  testified  that  tliis  was  the  administra- 
tion's intent. 

In  connection  with  ERDA's  career  system,  S.  2744  includes  several 
significant  organizational  changes  from  the  ERDA  organization 
provided  for  in  the  predecessor  bill  S.  2135.  S.  2135  pro^dded  for  a 
presidentiall}?-  appointed,  Senate  confirmed  Administrator  and  Deputy 
Administrator.  In  addition,  Mr.  Ash  of  the  0MB  testified  that  there 
would  be  a  career,  Executive  Level  III  Associate  Administrator.  This 
career  position  has  been  dropped  in  S.  2744.  I  think  its  purpose  was 
originally  to  be  a  kind  of  general  manager. 

S.  2135  also  contemplated  that  there  would  be  five  career  Assistant 
Administrators  in  charge  of  respectively:  fossil  energy;  nuclear  energy; 
research  and  advanced  energy  systems;  environment;  safety  and 
conservation;  and  national  security.  In  lieu  of  these  five  key  career 
positions,  S.  2744  provides  for  five  Assistant  Administrators  to  be 
appointed  by  the  President  and  confirmed  by  the  Senate. 

The  net  effect  of  these  proposed  organizational  changes  is  to  replace 
key  career  scientists  and  administrators  as  contemplated  in  S.  2135, 
and  in  the  current  organizational  arrangement  of  the  Atomic  Energy 
Commission,  ^vith  political  appointees,  I  question  seriously  that  such  a 
change  will  enliance  the  capability  of  ERDA  to  effectively  manage 
the  broad  research  and  development  charter  which  the  bill  would 
give  to  it. 

The  requirement  of  White  House  appointment  of  Assistant  Adminis- 
trators would  make  it  difficult  to  recruit  and  hold  on  a  continuing 
basis  the  highly  qualified  scientific  and  technical  administrators  needed 
for  successful  R.  &  D.  programs.  The  experience  of  the  Interior 
Department  in  early  197.3,  when  its  total  energy  leadership  at  the 
Assistant  Secretary  level  was  summarily  decimated,  is  an  example  of 
the  short-termer  syndrome  of  political  appointees. 

PROBLEM  OF  GENERAL  MANAGEMENT  IN  ERDA 

A  further  problem  under  S.  2744  is  the  lack  of  provision  for  a  career 
official  whose  function  is  the  general  management  of  ERDA.  The 
statutory  establishment  of  strong  Assistant  Administrators  in  program- 
matic fields  whose  projects  in  many  cases  will  be  carried  out  by  multi- 
program  laboratories  and  installations  will  pose  many  complex 
management  problems  requiring  close  coordination  and  direction.  I 
doubt  very  much  whether  the  Director  or  the  Deputy  Director  can 
have  the  time  to  provide  the  continuing  ongoing  administrative 
coordination  and  direction  required  at  the  general  management 
level. 

Indeed,  the  political  appointment  of  the  assistant  directors  and  the 
lack  of  means  of  overall  general  management  at  ERDA  will  tend  to 
create  the  type  of  bureaucratic  "fiefdoms"  in  R.  &  D.  which  the 
consolidation  in  ERDA  was  supposed  to  eliminate. 

I  can  testify  from  many  years  of  close  association  with  the  Atomic 
Energ}^  Commission  that  the  career  management  and  scientific  person- 
nel of  AEC,  including  the  general  manager,  deputy  general  manager, 
and  assistant  general  managers  provided  for  by  the  Atomic  Energy 
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Act,  have  been  a  very  important  factor  in  the  successful  management 
of  AEC's  programs. 

I  believe  this  committee  should  seriously  consider  adding  to  S.  2744 
provision  for  a  career  Associate  Administrator  at  career  level  IV,  which 
would  be  the  same  as  the  present  Assistant  Administrator,  and  at 
some  tune  changing  the  five  Presidentially  appointed  Assistant 
Administrators  to  career  positions.  I  recognize  that  there  are  special 
problems  in  regard  to  establishing  and  preserving  the  functions  of  the 
Assistant  Director  for  fossil  energy  development.  Language  could  be 
added  to  the  bill  which  would  adequately  preserve  the  role  of  the 
Assistant  Director. 

WEAPONS    DEVELOPMENT 

I  have  been  requested  by  the  staff  of  the  subcommittee  to  comment 
on  the  question  of  whether  AEC's  weapons  development  and  manu- 
facturing programs  should  be  transferred  to  ERDA  as  provided  in 
S.  2744.  In  my  opinion,  these  programs  should  be  under  the  ERDA 
organization.  The  principal  reason  for  this  is  because  the  three  principal 
AEC  weapons  laboratories — Los  Alamos,  Livermore,  and  Sandia — all 
have  important  peacetime  R.  &  D.  functions,  particularly  in  the 
energ}'  field.  Various  projects  such  as  laser  fusion  development  have 
both  weapons  and  civilian  applications. 

In  view  of  the  above,  it  would  be  difficult  for  these  laboratories  to 
conduct  R.  &  D.  work  for  both  ERDA  and  say,  the  Defense  Depart- 
ment. It  would  not  be  as  difficult  for  AEC  weapons  manufacturing 
activities  to  be  transferred  to  DOD  since  they  are  conducted  at 
different  contractor  facilities.  However,  there  are  many  interrelations 
even  here  in  the  weapons  complex  which  being  under  one  management 
umbrella  would  facilitate. 

ADMINISTRATOR    VERSUS    THREE    MEMBER    BOARD 

A  further  question  raised  b}^  your  staff  requests  my  comments  as  to 
wiiether  ERDA  might  appropriately  be  headed  by  a  board  composed 
of  three  members,  such  as  TVA. 

Although  the  single  administrator  form  can  be  workable,  there 
could  be  several  advantages  to  a  full-time  board  appointed  by  the 
President  with  the  advice  and  consent  of  the  Senate : 

1 .  A  board  would  provide  for  a  broader  background  of  interests  than 
a  single  Administrator.  Thus,  for  example,  one  board  member  might 
have  a  fossil  fuel  background,  the  other  board  member  might  have  a 
nuclear  or  advanced  R.  &  D.  background,  and  the  chairman  might 
appropriately  have  an  engineering  or  management  background  not 
direct]}'  from  the  energy  field. 

2.  Such  a  three  member  board,  with  Senate  confirmation,  would 
help  insure  that  ERDA  was  not  dominated  by  a  single  Administrator, 
from  say  the  oil,  nuclear,  or  other  fields  of  energy. 

.3.  A  three-member  board  would  also  assure  better  access  to  informa- 
tion b}^  the  appropriate  congressional  committees. 

4.  A  three-member  full-time  board  would  facilitate  establishing  a 
career  Administrator  or  general  manager  to  provide  the  overall 
general  management  for  the  agency.  The  need  for  this  career  function 
was  discussed  previously. 
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5.  The  three-member  board  S3'^stem  would  also  facilitate  establish- 
ing the  Assistant  Administrators  as  career  positions.  This  would  help 
in  avoiding  insulated  bureaucracies  headed  up  by  political  hacks  which 
has  occurred  in  various  cabinet  departments  and  single-administrator 
agencies. 

6.  Lastly,  a  board  would  facilitate  overall  review  of  the  many  pro- 
grams of  ERDA,  including  the  weapons  development  program.  Thus, 
each  board  member  could  follow  several  programs  of  interest,  such  as 
occurs  in  AEG. 

The  single-administrator  concept  which  has  been  the  pet  idea  of  the 
0MB  and  its  predecessors,  the  Bureau  of  the  Budget,  is  su]5posed  to 
provide  faster  and  more  efficient  decisionmaking  than  a  multiheaded 
agency.  However,  TVA  and  AEC  experience,  as  well  as  experience  in 
private  industr}'^,  shows  that  the  Commission  form  of  management 
of  large  enterprises  can  be  successful. 

One  of  the  most  difficult  problems  in  separating  off  the  AEC  regula- 
tory organization  as  NEC  \\dll  be  for  NEC  to  maintain  close  communi- 
cation and  liaison  with  the  ongoing  ERDA  R.  &  D.  programs,  par- 
ticularly those  in  the  field  of  safety.  Even  under  the  present  AEC 
umbrella,  this  has  been  a  difficult  task. 

When  NEC  is  established,  there  will  be  a  tendency  for  it  to  wish 
to  conduct  its  own  R.  &  D.  on  safety  bej^ond  the  narrow  confines  of 
confirmatory^  research.  Unfortunatel}'^,  NEC  as  a  regulatory  organiza- 
tion is  not  and  cannot  be  adequate^  staffed  to  conduct  good  R.  &  D, 

Undoubtedly,  in  a  few  years  NEC  could  settle  doAvn  into  a  routine 
regulatory  agency  and  gradually  get  squeezed  in  terms  of  funding  and 
staff,  as  so  often  happens  with  regulatory  organizations.  Thus,  NEC 
could  follow  the  fate  of  most  regulatory  agencies  and  end  up  industr}^ 
dominated.  Various  means  of  preventing  this  possibility,  through  close 
technical  collaboration  with  ERDA,  will  probably  be  required. 

ITEMS  UNFINISHED  IN  ERDA 

Finally,  I  would  point  out  two  items  of  unfoiished  business  which 
should  be  kept  in  mind  for  future  action  in  relation  to  ERDA: 

1.  The  need  for  multiyear  funding  for  ERDA  projects; 

2.  The  transfer  of  other  energy  related  R.  &  D.  programs  to  ERDA. 
An  example  is  the  desalting  R.  &  D.  program  presently  conducted  by 
the  Office  of  Saline  Water  of  the  Interior  Department.  This  program, 
which  offers  great  potential  in  combination  with  nuclear  powerplants, 
has  been  cut  back  severely  by  the  0MB. 

In  conclusion,  Mr.  Chairman,  let  me  repeat  that  I  fully  support  the 
enactment  of  S.  2744.  I  hope  my  comments  today  may  lead  to  some 
improvements  in  the  bill  or  in  its  administration. 

That  concludes  m}^  testimony,  Mr.  Chairman. 

Senator  Ribicoff.  Thank  you  very  much,  Mr.  Ramey,  We  aro 
dealing  with  a  very  complex  situation.  We  want  to  get  the  best  bill 
we  can  and  time  is  of  the  essence. 

Mr.  Ramey.  Right. 

Senator  Ribicoff.  And  as  j^ou  indicate,  much  will  have  to  be 
straightened  out  later.  While  the  subject  matter  of  the  bill  is  in 
the  process  of  being  put  together,  I  do  appreciate  j-our  statement  and 
I  would  like  the  privilege  of  submitting  some  questions  to  3^ou,  hope- 
fully that  you  might  have  some  time  to  answer  those  questions  in 
writing. 
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Mr.  Ramey.  Fine. 

[The  material  referred  to  follows :] 

Question  1.  Dixy  Lee  Ray,  in  her  energy  R&D  survey  for  the  President,  pre- 
dicted that  by  1980,  her  proposed  five-year,  $10  billion  program  would  reduce  oil 
imports  to  half  (six  million  barrels  a  dn-j)  of  those  currently  projected.  She  sets 
1985  as  the  earliest  date  by  which  self-sufficiencj^  can  reasonably  be  expected. 

Do  you  agree  with  these  projections? 

Do  you  have  any  recommendations  for  shortening  the  time  needed  to  reach 
self-sufficiency? 

Answer  to  Question  1.  While  I  certainlj^  endorse — and  have  indeed  advocated 
for  some  time — a  polic}'  of  U.S.  self-sufficiency  in  energy  supplies,  past  experience 
with  major  energy  R&D  undertakings  would  suggest  that  the  198.3  date  is 
rather  optimistic.  In  my  view,  it  is  highly  doubtful  that  even  vigorous  implemen- 
tation of  the  various  R&D  programs  will  result  in  the  saving  of  6.1  million  barrels 
of  oil  per  day  bj'  1980  and  16.0  million  barrels  of  oil  per  day  by  1985. 

While  I  believe  we  should  work  on  the  mid-term  and  long-term  R&D  programs 
included  in  Chairman  Ra3''s  report,  the  only  course  of  action  to  reach 
self-sufficiency  quicker  is  to  put  into  effect  more  expeditious  waj's  of  siting,  con- 
struction and  operating  additional  nuclear  power  plants  as  well  as  coal-fired 
power  plants  consistent  with  proper  environmental  requirements.  Each  year 
saved  in  the  current  9  or  10-year  cj'cle  from  the  date  or  ordering  a  nuclear  plant 
to  the  date  of  commercial  operation  would  mean  the  saving  of  millions  of  gallons 
of  oil  annually.  The  Joint  Committee  on  Atomic  Energy  plans  to  hold  hearings 
early  in  1974  on  specific  legislative  proposals  to  expedite  the  licensing  process 
consistent  with  environmental  considerations. 

Expedited  development  work  on  sulphur  and  other  pollution  controls  on  coal- 
fired  power  plants  could  make  a  contribution  to  increased  construction  and  opera- 
tion of  these  jolants  at  an  early  date. 

In  addition,  we  should  build  as  soon  as  possible  large  scale  demonstration  and 
first-of-a-kind  plants  for  liquefication  and  gasification  of  coal  and  the  commercial 
demonstration  of  breeder  reactor  technology'. 

These  are  the  steps  which  could,  in  my  opinion,  help  substantially  over  the  next 
decade  or  so  to  reduce  our  dependence  on  foreign  imports. 

Question  2.  Dixy  Lee  Ray,  in  her  energy  R&D  survey  for  the  President, 
recommends  that  the  greatest  emphasis  be  placed  on  short-term  objectives, 
with  the  greatest  share  of  Federal  fimding  ($4  billion)  going  to  nuclear  R&D, 
and  next  largest  ($2.2  billion)  going  to  coal  conversion  R&D,  in  a  five-.year, 
$10-billion  program. 

Do  you  agree  with  these  recommendations? 

Answer  to  Question  2.  It  should  be  understood  that  in  Chairman  Ray's  recom- 
mended five-year,  $10  billion  energy  R&D  program,  only  about  $4  billion  would 
be  additional  or  new  funding  over  and  above  previously  projected  Federal  funding. 
Of  this  new  funding,  the  great  majorit.y  of  the  money  is  for  fossil  fuel  R&D,  and 
for  advanced  non-nuclear  R&D,  such  as  solar,  geothermal,  etc.  This  is  under- 
standable in  the  historical  context  that  the  only  energy  R&D  program  in  the 
past  which  has  been  adequately  funded  by  Congress  and  the  Executive  branch 
has  been  the  nuclear  power  program. 

It  is  easy  to  forget  that  the  Executive  branch,  industry  and  the  appropriate 
congressional  committees  never  adequately  pushed  R  &  D  on  coal  and  oil  and 
advanced  non-nuclear  soiirces.  So  there  is  a  great  deal  of  catching  up  to  do.  But 
this  should  not  be  at  the  expense  of  nuclear  R&D,  which  only  received  a  very 
modest  increase  in  Chairman  Ray's  $4  billion  incremental  recommendation. 

Getting  back  to  the  specific  question,  actually,  according  to  table  2.1  of  Chair- 
man Ray's  report,  almost  $3  billion  out  of  the  $4  billion  total  recommended  for 
nuclear  R&D  for  the  five-j^ear  period  is  directed  towards  mid-term  objectives 
rather  than  short  term.  In  any  event,  I  generall\^  agree  that  the  greatest  share 
of  total  Federal  energy  R&D  funding  should  go  towards  nuclear  and  coal  pro- 
grams. These  programs,  in  my  view,  offer  the  greatest  potential  paj'-oft"  in  the 
next  decade  or  so.  Furthermore,  the  longer  range  programs — such  as  solar — are 
at  a  stage  in  the  development  process  where  it  is  not  advisable,  in  mj'  view,  to 
pour  large  additional  amounts  of  funds  at  this  time. 

There  is  a  substantial  question  in  my  mind  as  to  whether  the  overall  level  of 
$10  billion  is  adequate  to  do  the  job.  In  other  words,  aside  from  what  the  shares 
are  among  the  various  programs,  in  my  view,  the  size  of  the  overall  program  is 
too  small.  The  report  is  banking  on  a  significant  contribution  of  up  to  $12.5 
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billion  from  indu?tr,v  to  help  do  the  job.  While  I  am  certainly  in  favor  of  obtain- 
ing as  much  industrial  support  as  possible,  past  experience  suggests  that  $12.5 
billion  is  a  very  ambitious  goal. 

Question  3.  The  solution  to  our  energy  crisis  will  require  efforts  both  to  increase 
supply  and  reduce  demand.  ERDA  is  heavily  weighted  toward  the  supply  side  of 
the  problem.  The  demand  aspect  is  buried  deep  in  one  of  the  bureaus,  Where  it 
is  combined  with  safety  and  environmental  concerns.  To  give  the  demand  side  the 
attention  it  needs,  wouldn't  it  be  desirable  to  establish  a  separate  bureau  devoted 
to  this  subject  alone? 

Answer  to  Question  3.  While  I  agree  that  steps  should  be  taken  to  make  more 
efficient  use  of  our  energy  supplies  and  to  reduce  demand  Avhere  possible,  I  do  not 
believe  it  is  necessary  or  advisable  to  establish  a  separate  bureau  in  ERDA  for 
that  purpose.  As  I  understand  the  proposed  program,  many  of  the  ER,DA  R&D 
efforts,  if  successful,  will  result  in  technology  that  will  improve  the  utilization  of 
energy.  Further,  it  should  be  noted  that  in  many  respects  reducing  the  demand  for 
■energy  cannot  be  accomplished  bj^  research  and  development  programs  of  ERDA. 

It  might  ])e  desirable  in  the  Director's  office  of  ERDA  or  in  the  Assistant 
Director  for  Environment  Safety  and  Conservation,  that  a  small  staff  be  estab- 
lished to  coordinate  and  monitor  the  various  R&D  projects  throughout  the 
ERDA  program,  which  are  of  special  importance  from  a  conservational  stand- 
point. However,  the  actual  conduct  of  the  R&D  project  should  probably  be 
placed  and  organized  on  a  more  functional  basis. 

An  example  of  the  above  api^roach  would  be  R  &  D  directed  toward  improved 
mass  transportation  should  probably  be  conducted  by  a  group  working  on  trans- 
portation R&D.  Similarly  the  development  of  improved  batteries  for  electric 
cars  and  for  large-scale  storage  for  utilities,  should  probably  be  handled  by  a 
transportation  or  utility  R&D  group.  But  the  R&D  proposals  and  the  progress 
of  the  work  should  be  reviewed  and  followed  closely  by  the  energy  conservation 
staff.  Needless  to  say,  the  wider  scale  use  of  electrical  mass  transit  and  wide  use 
of  the  electric  auto  (even  for  the  second  car  in  a  family)  would  mean  great  savings 
in  foreign  oil  purchases  and  also  improve  the  environment. 

Question  4-  You  obviously  feel  strongly  that  ERDA  should  be  non-political,  and 
that  the  best  way  to  assure  that  is  to  establish  a  three-member  board  rather  than 
an  Administrator,  and  to  make  the  assistant  administrators  career,  rather  than 
Presidential  appointments. 

How  do  yoa  respond  to  the  argument  that  while  the  multi-member  approach  is 
suitable  for  a  regiilatory  agency  such  as  the  AEC,  the  single-Administrator  ap- 
proach is  more  suitable  for  an  R  &  D  agency,  such  as  ERDA  to  facilitate  faster, 
more  efficient,  policy-oriented  decision  making? 

Answer  to  Question  4.  The  above  argument  is  the  "established  wisdom"  oft 
repeated  over  the  years  by  the  Office  of  Management  and  Budget  and  others. 
In  my  opinion,  it  is  not  entirelj^  accurate  or  sound. 

First  AEC  has  been  primarily  a  multi-purpose  development  and  production 
agency  rather  than  a  regulatory  agency.  Part  of  the  reasons  for  AEC's  success  in 
developing  civilian  nuclear  power,  nuclear  submarine  propulsion,  nuclear  weapons 
and  the  production  of  nuclear  fuels  and  materials  has  been  its  full-time  five- 
member  board  of  directors  with  a  career  General  Manager  reporting  to  it. 

Over  the  years  this  multi-headed  approach  in  AEC  has  provided  more  breadth 
and  depth  to  policy  and  decision  making  than  a  single  administrator  could  provide. 
The  Commission  by  and  large  has  served  as  a  sort  of  full-time  Executive  Com- 
mittee, similar  to  that  of  many  large  corporations,  with  the  Chairman  as  slightly 
more  equal  than  the  other  members. 

It  should  be  noted  that  TVA,  the  world's  largest  utility  organization  is  ad- 
ministered by  a  three-member  Board  and  General  Manager.  TVA  not  only 
operates  a  large  power  and  river  sj'stem,  but  also  engages  in  considerable  regional 
development  activities  including  some  research  and  development,  particularl}^  in 
agriculture  and  chemical  engineering. 

When  I  first  joined  the  Atomic  Energy  Commission  as  a  member  in  1962,  I 
looked  into  the  question  of  a  Single  Administrator.  I  found  that  many  of  the  pro- 
gressive industrial  corporations  had,  in  fact,  gone  to  an  Executive  Committee  type 
of  overall  management  not  dissimilar  from  the  Board  form. 

I  also  have  observed  the  single  administrator  form  of  organization  in  the  Fed- 
eral Government.  It  has  worked  relatively  well  in  NASA,  although  in  the  early 
days  when  Dr.  Hugh  Dryden  was  Deputy  Administrator  it  operated  more  like  a 
three-man  Board.  It  should  be  noted  also  that  in  NASA  the  top  programmatic 
posts  are  not  headed  by  political  aiDpointees  appointed  by  the  President  and  con- 
firmed by  the  Senate. 
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Over  the  years,  I  have  also  observed  the  other  type  of  "single  adniinistrator"  in 
the  Federal  Government;  namely,  the  Cabinet  form  with  a  Secretary  heading  a 
Department.  In  my  opinion  this  has  proven  to  be  a  very  poor  and  inefficient  form 
of  organization,  and  also  driven  by  politics  and  political  hacks. 

While  theoretically  a  single  administrator  is  supposed  to  facilitate  fast  and  more 
efficient  decision  making,  the  Cabinet  form  of  organization  has  proven  a  very  slow 
and  cumbersome  method  of  doing  business.  The  AEC,  with  all  its  faults,  has  run 
rings  around  the  Department  of  Interior,  for  example,  in  terms  of  making  decisions 
and  getting  things  done  successfully. 

One  of  the  less  understood  advantages  of  a  multi-headed  agencj'  is  that  it  neces- 
sarily must  hold  meetings  to  get  decisions.  This  means  it  has  to  have  an  agenda 
and  that  the  staff  and  line  organizations  under  the  General  Manager  can  press  to 
get  things  decided,  as  in  a  normal  corporation. 

In  a  cabinet  department,  with  Assistant  Secretaries  and  Bureau  Chiefs  be- 
holden to  others  than  the  Secreta.ry,  there  is  no  easy  communication  or  incentives 
to  efficient  decision  making.  In  some  wa.ys,  as  is  common,  the  incentive  is  not  to- 
make  decisions  and  to  continue  the  same  old  ways.  Thi.s  results  in  the  cabinet 
Departments  mostly  being  run  by  the  0MB,  various  branches  of  the  White  House 
and  on  occasion  various  Congressional  Committees. 

What  worries  me  is  that  ERDA,  as  presently  proposed  with  its  five  political 
Assistant  Administrators,  would  be  more  like  a  Cabinet  Department  than  NASA. 

Question  5.  If  the  AEC  laboratories  and  personnel  now  engaged  in  nuclear 
research  were  asked  to  devote  substantial  effort  to  other  forms  of  energy  research, 
would  nuclear  research  activities  imder  ERDA  suffer  for  lack  of  laboratories  and 
trained  personnel? 

Answer  to  Question  5.  In  my  opinion,  ERDA  nuclear  research  and  development 
would  not  have  to  suffer  if  its  former  AEC  laboratories  were  asked  to  devote 
substantial  effort  to  other  forms  of  energj-  research. 

It  should  be  noted  that  AEC  laboratories  under  the  Economy  Act  for  many 
years  have  been  carrying  on  non-nuclear  R  &  D  in  a  modest  way  for  other  gov- 
ernment agencies,  particularly  HEW  and  the  Department  of  Interior  (OS'W). 
In  1971,  AEC  was  authorized  by  an  amendment  to  the  Atomic  Energy  Act  to 
engage  in  non-nuclear  research  and  development,  and  AEC  has  been  conducting 
a  modest  direct  program  of  a  few  million  dollars. 

A  further  characteristic  of  the  AEC-laboratory  organization  going  back  to  the 
Manhattan  District  days  has  been  its  ability  to  expand  or  contract  to  adjust  to 
large  program  demands. 

Understandably  with  the  above  tradition,  experience  and  legislative  authority 
AEC  has  made  alternative  plans  for  substantial  efforts  in  non-nuclear  R&D. 
The  assignment  of  Chairman  Ray  to  propose  a  five-j^ear  program  was  a  further 
step  in  this  direction. 

With  the  above  background,  I  would  saj^  that  AEC  labs  could  take  on  addi- 
tional assignments  without  significant  effects  on  the  nuclear  R&D  work.  However, 
it  would  require  some  expansion  both  in  facilities  and  personnel.  But  this  could 
be  handled  adequately. 

The  only  danger  of  non-nuclear  expansion,  as  I  pointed  out  in  answering 
question  1,  is  that  there  might  be  a  tendency  to  take  it  out  of  AEC's  "hide'' 
as  it  were.   This  would  be  inadvisable  and  unnecessary. 

Question  6.  You  state  (on  p.  10)  that  the  NEC  cannot  adequately  be  staffed 
to  conduct  good  R  &  D  on  safety. 

Would  you  favor  specifically  barring  NEC  from  conducting  such  research 
so  as  to  prevent  dupHcating  research  by  ERDA,  and  to  assure  NEC  devoting  full 
attention  to  regulatory  functions? 

Answer  to  Question  6.  No,  I  would  not  favor  an  outright  bar  on  NEC  conducting 
by  contract  a  modest  "confirmatory"  R&D  program  in  the  field  of  nuclear  safety. 
There  are  undoubtedly  some  small  scale  areas  of  R  &  D  on  safety  where  NEC 
would  not  be  able  to  effectively  require  ERDA  or  others  to  carry  on.  NEC  should 
have  authority  to  carry  on  this  type  of  safety  R  &  D  by  contract. 

But  NEC  should  not  have  authority  to  engage  in  large-scale  safety  R&D  either 
directly  or  by  contract. 

Moreover,  there  should  be  a  strong  legislative  history  on  the  necessity  of  two- 
way  communication  between  EPi,DA  and  NEC  staff  on  Safety  R&D. 

Question  7.  One  of  the  most  important  issues  in  this  bill  is  the  point  at  which  the 
NEC  should  regulate  the  nuclear  research  and  development  activities  of  ERDA. 
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The  legislation  now  provides  that  such  regulation  l)e  limited  to  activities  late  in 
the  development  process — when  commercial  feasibility  of  experimental  reactors  is 
to  be  demonstrated.  Is  this  wise? 

From  the  standpoint  of  public  health  and  safety,  shouldn't  NEC  have  authority 
to  regulate  reactors  involved  in  early  stages  of  ERDA's  own  inhouse  R&D? 

Existing  and  future  uranium  enrichment  plants? 

Nuclear  fuel  reprocessing  facilities? 

Answer  to  Question  7.  In  my  opinion,  the  presently  proposed  limitations  on 
NEC  are  wise.  I  don't  believe  NEC  could  get  staffed  adequately  to  regulate  early 
stages  of  R  &  D.  The  AEC  regulatory  program,  particularly  in  the  last  15  years, 
has  been  primarily  concerned  with  commercial  nuclear  plants  and  to  some  extent 
with  demonstration  and  test  reactors. 

It  has  been  my  experience  that  the  regulatory  procedures  and  organization 
which  have  loeen  successful  for  regulation  of  commercial  iilants  are  not  necessarily 
adapted  to  early  in-house  nuclear  R&D.  For  example,  the  AEC  reactor  develop- 
ment program  under  the  direction  of  Milt  Shaw  developed  a  more  stringent  set  of 
engineering  standards  than  used  by  the  AEC  regulatory  branch  for  commercial 
plants.  These  RDT  standards  are  gradually  being  adopted  by  the  AEC  regulatory 
organization  where  shown  to  be  feasible  for  industrial  use. 

Similarly  RDT  quality  assurance  requirements  were  more  stringent  than  those 
used  by  the  regulatory  organization.  This  is  as  it  should  be.  It  is  more  expensive 
than  commercial  standards  but  are  tailored  for  research  and  testing  purposes. 
Again,  where  shown  to  be  feasible,  they  can  be  adapted  for  commercial  use. 

From  the  above,  it  should  indicate  that  the  early  stages  of  R  &  D  work  are  not 
susceptible  to  large-scale  commercial  type  regulation.  The  AEC  or  ERDA  devel- 
opment organization  itself  has  an  adequate  organization  and  requirements  for 
maintenance  of  safety. 

I  would  agree  that  future  commercial  enrichment  facilities  and  reprocessing 
plants  should  be  licensed  bj^  NEC.  Present  commercial  reprocessing  plants  are 
licensed  by  the  AEC  regulatory  organization. 

There  would  not  seem  to  be  much  need  for  NEC  to  license  presently  constructed 
AEC-owned  plants. 

Senator  Ribicoff.  Mr.  Daniel  Ford. 
TESTIMONY  OF  DANIEL  F.  FOKD,  UNION  OF  CONCEENED  SCIENTISTS 

As  I  luiderstand  from  the  staff,  Mr.  Ford,  you  have  a  paper  witli 
some  exhibits  that  you  are  submitting,  and  that  a^ou  want  to  make 
some  extemporaneous  remarks. 

Mr.  Ford.  That  is  correct. 

Senator  Eibicoff.  Without  objection,  the  entire  statement  entitled 
"The  Nuclear  Power  Issue:  An  Overview"  will  go  into  the  record  as  if 
read. 

[The  prepared  statement  of  Mr.  Ford  follows  :1 

The  Nuclear  Power  Issue:  An  Overview 
(By  Daniel  F.  Ford  and  Henry  W.  Kendall) 

INTRODUCTION 

The  Union  of  Concerned  Scientists  (UCS)  is  a  Cambridge,  Massachusetts-based 
coalition  of  scientists,  engineers,  and  other  professionals  who  are  concerned  with 
the  impact  of  advanced  technology  on  society.  During  the  last  2]'^  years  we  have 
been  engaged  in  an  intensive  technical  study  of  nuclear  power  plant  safety.  We 
and  now  others,  have  found  the  safety  assurances  to  be  gravely  defective.  More 
recently,  we  have  completed  reviews  of  other  aspects  of  the  nuclear  program. 
Since  a  large  nuclear  power  plant  construction  program  is  underway  in  this  country 
and  throughout  the  world,  public  understanding  of  these  critical  issues  is  now 
an  urgent  priority. 

This  overview  sets  forth  the  principal  conclusions  of  our  investigations.  It 
brings  into  focus  some  of  the  important  pul:)lic  safet.y  problems  associated  with 
nuclear  power.  For  the  convenience  of  those  who  wish  to  investigate  the  nuclear 
safety  problem  further,  we  have  provided  extensive  references.  A  set  of  reprints 
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of  key  articles  published  in  the  last  two  j^ears  concerning  the  nuclear  power  pro- 
gram is  also  attached.  Other  groups  of  scientists  have  carried  out  independent 
reviews  of  our  conclusions.  Summaries  of  these  reviews  are  presented  as  part  of 
the  main  report.  Finally,  we  include  an  appendix  to  the  overview  setting  forth  the 
comments  of  scientists  and  public  figures  on  the  contributions  of  UCS  relating  to 
nuclear  power  plant  safety. 

THE  REACTOR  SAFETY  PROBLEM 

We  believe  that  nuclear  power  plants,  as  now  designed,  present  a  very  serious 
threat  to  the  health  and  safety  of  the  public.  The  safety  systems  installed  in 
presently  operating  nuclear  power  plants  are  crude  and  untested.  A  number  of 
design  weaknesses  in  these  safet,v  systems  have  been  confirmed.  Moreover,  there 
is  extensive  evidence  that  the  workmanship  going  into  nuclear  power  plant  con- 
struction is  far  from  adequate.  The  increasing  number  of  quality  assurance  prob- 
lems, maintenance  deficiencies,  management  review  oversights,  and  operator 
errors  is  disturbing.  The  Atomic  Energy  Commission  (AEC)  itself  has  acknowl- 
edged that  there  have  been  a  number  of  "near  misses"  in  the  brief  operating 
history  of  commercial  reactors,  accidents  that  could  have  resulted  in  major  public 
health  incidents.  An  official  AEC  assessment  of  some  of  the  operating  records  of 
the  nuclear  reactor  program  is  that  the  absence  of  direct  injury  to  the  general 
public  to  date  is  "largely  the  result  of  good  luck."  ' 

THE   CONSEQUENCES   OF   A   MAJOR   NUCLEAR   POWER  PLANT   ACCIDENT 

A  major  accident  in  a  nuclear  power  plant  has  the  potential  to  create  a  catas- 
trophe of  verj^  great  proportions.  In  1971  UCS  carried  out  a  technical  assessment 
of  the  consequences  of  such  an  incident.-  In  this  study  we  applied  knowledge 
acquired  in  previous  studies  on  the  effects  of  nuclear  weapons  explosions.  The 
AEC  has  itself  completed  a  secret  study  on  the  consequences  of  a  major  nuclear 
power  plant  accident;  the  results  of  the  AEC  investigation  have  recently  been 
made  puttlic,  although  not  voluntarily,  and  confirm  our  independent  assessment. 

The  size  and  scale  of  a  reactor  accident  is  the  consequence  of  the  prodigious 
quantities  of  radioactive  material  contained  inside  these  complicated  machines. 
A  typical  nuclear  power  plant  routinely  contains  a  quantity  of  radioactive  material 
that  is  approximately  equivalent  to  the  radioactive  fallout  from  thousands  of 
Hiroshima-size  nuclear  weajions.  An  appreciable  fraction  of  this  radioactive 
material  is  gaseous  in  form  and  could  be  easily  borne  away  by  the  wind  if  acci- 
dentallj-  released  by  a  nuclear  power  plant  accident.  A  release  of  even  a  small 
fraction  of  a  reactor's  inventory  of  radioactive  material  could,  depending  on 
weather  conditions,  cause  lelhal  injuries  at  distances  up  to  several  dozen  miles  from 
the  reactor  and  damage  to  health  at  far  greater  distances.  The  AEC's  secret  study 
of  the  consequences  of  a  major  reactor  accident  estimated  an  "area  of  disaster  .  .  . 
equal  to  that  of  the  State  of  Pennsylvania.^ 

Given  the  defects  in  nuclear  power  plant  workmanship,  operating  procedui'es, 
and  safety  systems,  discussed  below,  we  believe  that  the  possibility  of  a  major 
accident  involving  a  catastropliic  release  of  radioactivity  into  the  environment  is 
veiy  real. 

THE    "eCCs"    CONTROVERSY 

The  "ECCS" — emergency  core  cooling  system — is  a  very  basic  reactor  safety 
system.  Its  function  is  to  restore  cooling  water  to  the  hot  nuclear  reactor  core  in 
the  event  that  a  pipe  rupture  causes  loss  of  normal  cooling  water.  If  this  backup 
cooling  system  fails  to  work  effectively,  the  reactor  core  would  overheat  and  the 
stage  is  set  for  the  land  of  major  radiation  release  into  the  environment  described 
above. 

It  has  become  aj^parent  from  our  technical  studies  ^  that  very  much  less  than  the 
extremely  high  level  of  diligence  required  has  l^een  devoted  by  the  nuclear  industry 

1  AEC  Division  of  Reactor  Licensing,  Reactor  Operating  Experiences,  ROE-69-9. 

~  Ian  Forbes,  Daniel  F.  Ford,  Hemy  W.  Kendall,  Nuclear  Reactor  Safety:  An  Evaluation  of  New  Evidence, 
Union  of  Concerned  Scientists,  July  1071. 

■'  AEC  internal  memorandum  from  Albert  P.  Kenneke,  Minutes  of  Steering  Committee  on  Revision  of 
WASH-740,  January  28,  1965. 

4  Daniel  F.  Ford  and  Henry  W.  Kendall,  An  Evaluation  of  Nuclear  Reactor  Safety,  Volume  I,  Union  of 
Concerned  Scientists,  March  1972; 

Daniel  F.  Ford  and  Ilem-y  W.  Kendall,  An  Evaluation  of  Nuclear  Reactor  Safety,  Volume  II,  Union  of 
Concerned  Scientists,  October  1972; 

Daniel  F.  Ford  and  Henry  W.  Kendall,  An  Assessment  of  the  Emergency  Core  Cooling  Systems  Rulemaking 
Hearing,  Volume  III,  Union  of  Concerned  Scientists,  April  1973. 
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reactor  safety  system  design  and  testing.  An  array  of  design  defects  in  present 
ECCS  is  apparent.  The  ECCS  testing  program  has  been  narrow  in  scope  and  of 
a  calibre  very  much  below  the  capabihties  of  engineering  science.  There  is  a  large 
backlog  of  unanswered  questions  about  the  most  basic  aspects  of  ECCS  perform- 
ance. It  is  clear  that  adequate  experiments  to  confirm  ECCS  effectiveness  have 
not  been  carried  out.  Moreover,  our  study  of  the  limited  experiemental  data 
available  suggests  that  there  are  a  number  of  independent  reasons  why  present 
ECCS  might  fail  if  called  upon. 

Our  assessment  of  ECCS  effectiveness  is  quite  widely  shared  by  the  community 
of  scientists  familiar  with  reactor  safety  technology.  The  AEC's  own  ECCS 
research  scientists,  whose  work  and  views  we  are  intimately  familiar  with,  do  not 
believe  that  available  information  confirms  ECCS  effectiveness.  UCS  carried  out 
analj^ses  of  safet,v  system  weaknesses  in  1971  whose  consequence  was  to  force  the 
AEC  to  hold  a  public  hearing  in  which  the  views  of  these  AEC  scientists,  given  as 
sworn  testimony  under  cross-examination  by  our  attorneys,  could  be  put  on  the 
public  record.  The  most  senior  and  experienced  AEC  safety  research  scientists 
expressed  their  disavowal  of  present  AEC  safety  policy.^  And  AEC  internal 
memoranda,  which  we  forced  onto  the  public  record,  support  our  fundamental 
criticism  of  AEC  policy.  For  example: 

Dr.  Morris  Rosen,  then  Technical  Advisor  to  the  Director  of  Reactor  Licensing 
at  the  AEC,  wrote  that  the  "consummate  message"  from  AEC  safety  analysis 
was  that  reactor  safety  system  performance  "cannot  be  defined  with  sufficient 
assurance  to  provide  a  clear  basis  for  licensing."  ^ 

George  Brockett,  a  leading  ECCS  researcher  identified  by  the  AEC  Regulatory 
Staff  as  one  of  the  country's  leading  experts  in  reactor  safety  technology,  testified 
that  present  AEC  reactor  safety  analj^sis  was  "unverified,"  "inadequate,"  "in- 
complete," and  "uncertain."  ^ 

J.  Curtis  Haire,  the  man  who  was  in  charge  of  the  AEC's  primary  research 
effort  on  reactor  emergency  cooling  sj^stems,  testified  that  the  AEC  was  "censor- 
ing" reports  from  his  safety  research  laboratory  to  prevent  the  Congress  from 
raising  embarrassing  questions  about  nuclear  power  plant  safety.* 

Our  group  has  received,  from  sources  within  the  AEC,  hundreds  of  AEC  internal 
documents  replete  with  fundamental  criticisms  of  the  effectiveness  of  basic 
reactor  safety  systems.  For  example,  an  AEC  internal  memo  from  Milton  Shaw, 
then  head  of  the  civilian  nuclear  power  program,  to  R.  E.  Hollingsworth,  General 
Manager  of  the  AEC,  stated: 

"Although  test  information  is  available  on  the  response  of  simulated  fuel  pin 
bundles  to  a  range  of  energency  coolant  flow  conditions,  no  assurance  is  yet 
available  that  emergency  coolant  can  be  delivered  at  the  rates  intended  and  in  the 
time  period  prior  to  clad  and  subsequent  fuel  melting  due  to  decay 
heat  generation."  ^ 

In  aggregate,  the  AEC's  internal  reactor  safety  studies  and  the  public  testimony 
of  the  leading  AEC  safety  experts  document  the  clear  concensus  of  AEC  safety 
experts  that  effectiveness  of  the  important  reactor  safety  sj'stem,  the  ECCS,  has 
not  been  demonstrated. 

CONFIRMATION    OF    TJCS    CONCLUSIONS 

As  a  result  of  the  accumulated  evidence  on  ECCS,  several  groups  of  scientists, 
independent  of  UCS,  have  reached  conclusions  about  reactor  safety  similar  to 
our  own: 

The  Reactor  Safetj^  Committee  that  advises  the  German  government  (Federal 
Republic)  has  recommended  a  moratorium  on  reactor  operating  licenses  until 
more  research  on  ECCS  is  completed;  '" 

The  Federation  of  American  Scientists,  following  a  review  of  the  ECCS  issue, 
has  identified  extensive  deficiencies  in  AEC  safety  research  and  has  called  for 
broad  restrictions  on  nuclear  power  plant  operation  together  with  increased 
emphasis  on  alternative  power  generation  technologies;  '' 

6  Daniel  F.  Ford  and  Henry  W.  Kendall,  "Nuclear  Safety,"  Envirovment,  Vol.  14,  No.  7,  September  1G72; 
Robert  Gillette,  "Nuclear  Reactor  Safety:  At  the  AEC  the  Way  of  the  Dissenter  is  Hard,"  Science,  Vol. 
176,  No.  4034,  May  5,  1972. 

6  AEC  internal  memorandum  from  M.  Rosen  and  R.  Colmar  to  ECCS  Task  Force,  June  1, 1971. 

'  George  Brockett,  et  al.  Loss  of  Coolant! EmcTgency  Core  Cooling  Augmented  Proqram  Plan,  August  1971. 

8  Testimony  of  J.  Curtis  Haire,  April  6,  1972,  AEC  Docket  No.  RM-50-1,  Tr.  pp.  7591-7593. 

9  AEC  internal  memorandum  from  Milton  Shaw  to  R.  E.  Hollingsworth,  February  19,  1971. 

'1  AEC  internal  memorandum  from  Andrew  J.  Pressesky,  Assistant  Director  for  Nuclear  Safety,  Division 
of  Reactor  Development  and  Technology,  to  Milton  Shaw  regarding  German  moratorium.  May  8,  1972. 
n  Federation  of  American  Scientists  Newsletter,  Febmary  1973. 
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The  RAND  Corporation,  well-known  for  its  work  for  the  Defense  Department, 
stated  in  a  report  to  the  California  Assembly  that  ECCS  effectiveness  was  an 
"unresolved"  issue  and  that  "Until  those  questions  are  resolved,  it  is  unwise  to 
plan  for  the  rapid  proliferation  of  nuclear  power  plants.";  '^ 

The  AEC's  Advisory  Committee  on  Reactor  Safeguards  (ACRS),  its  foremost 
safety  assessment  committee,  has  listed  "ECCS  capability"  on  its  list  of  presently 
unresolved  reactor  safety  problems.!^  In  September  1973  the  ACRS  wrote  to  the 
AEC  with  an  urgent  recommendation  on  the  need  for  "significant  improvements" 
in  ECCS;" 

The  California  Assembly's  Advisory  Committee  on  Science  and  Technology 
reported  that,  "Not  enough  information  exists  to  determine  if  the  [ECCS]  systems 
are  adequate.";  '^ 

Swedish  government  scientists  (investigating  ECCS  systems  on  reactors  that 
Sweden  purchased  from  U.S.  manufacturers)  have  concluded  that  ECCS  eflfective- 
ness  has  not  yet  been  estabUshed.  ^^ 

The  public,  obviously,  cannot  accept  the  "say-so"  of  the  nuclear  industry  about 
reactor  safety.  Objective  scientific  evidence  relating  to  reactor  safety  must  be 
provided.  It  is  most  noteworthy  that  all  of  the  technical  leviews  of  ECCS  effec- 
tiveness bj^  groups  such  as  ours,  who  are  independent  of  the  nuclear  industry, 
have  reached  the  same  conclusion.  (We  have  listed  above  all  of  the  independent 
reviews  of  the  ECCS  issue  that  have  been  made  public.)  The  existence  of  such 
strong  doubts  of  ECCS  effectiveness  among  scientists  who  have  investigated  this 
issue  should  warn  the  public  that  AEC  safety  assurances  are  open  to  serious 
question. 

RADIOACTIVE   WASTE    STORAGE  AND   OTHER   PROBLEMS 

In  addition  to  major  reactor  accidents,  the  reactor  program  is  beset  by  other 
difficulties.  One  of  the  most  important  of  these  problems  involves  the  storage  and 
disposal  of  rxdinactive  wastes.  The  radioactive  wastes  created  in  nucleai  power 
plants  are  extremely  toxic  and  persistent  poisons.  These  radioactive  wastes  will 
have  to  be  stored — somewhere,  somehow — for  tens  or  hundreds  of  thousands  of 
years.  They  can  never  be  allowed  to  return  to  the  environment.  Nuclear  power 
plants  are  expected  to  have  a  service  life  of  no  more  than  about  40  years.  Yet  the 
wastes  they  create  will  become  a  legacy  from  this  transient  existence  to  future 
generations  for  nearly  geological  periods  of  time. 

According  to  the  AEC,  no  technically  or  economically  feasible  method  for  long- 
term  storage  or  disposal  of  radioactive  wastes  is  yet  available. ^'  All  proposed  tech- 
niques for  storing  these  wastes  are  in  a  research  and  development  stage.  Many 
])eople  have  come  to  believe  that  present  nuclear  power  plant  construction  plans, 
which  imply  accumulation  of  more  radioactive  wastes,  should  be  halted  until  a 
proven  method  for  safely  storing  radioactive  wastes  is  available. 

The  AEC  has  alreadj^  experienced  major  difficulties  in  storing  the  wastes  ac- 
cumulated from  the  nuclear  weapons  production  program.  For  example,  in  June 
of  this  year  it  was  discovered  that  115,000  gallons  of  high  level  radioactive  waste 
had  leaked  from  a  tank  at  the  AEC's  waste  storage  facility  in  Hanford,  Washing- 
ton.^^ The  official  investigation  '^  revealed  that  the  tank  had  been  leaking  for 
several  weeks,  that  no  automatic  alarm  system  alerted  anyone  to  the  leak,  that 
the  management  in  charge  of  the  storage  facility  did  not  review  monitoring  reports 
that  would  have  shown  the  leak,  that  there  was  no  preventive  maintenance  applied 
to  the  monitoring  equipment,  and  that  persons  with  responsibilities  for  overseeing 
the  storage  of  these  waste  materials  had  no  formal  training  to  assist  them  in  the 
execution  of  these  important  responsibilities.  All  in  all,  Ave  are  profoimdly  dis- 
turbed by  the  prospects  of  accumulating  radioactive  wastes  that  the  country  does 
not  have  the  secure  techiiology  to  cope  with  and  which  we  are  today  dealing  with 
in  a  supremely  careless  manner. 

1-  R.  D.  Doctor,  et  al,  California's  Electric  Quandary,  R-111&-NSF/CSA,  September  1972. 

'2  Letter  from  C.  P.  Siess,  Chairman,  ACRS,  to  James  R.  Schlesinger,  Chairman,  AEC,  December  18, 
1972. 

14  Letter  from  H.  G.  Manglesdorf,  Chairman,  ACRS,  to  Dixy  Lee  Ray,  September  10,  1972. 

'5  Assembly  Science  and  Technology  Advisory  Council  Report  to  the  California  Legislature,  Nuclear 
Power  Safety  in  California,  May  1973. 

"  Statement  of  Dr.  Bjorn  Kjellstrom,  AB  Atomenergi,  Miljocentnimkonferens,  Uppsala,  Sweden,  June 
14,  1973. 

'^  F.  K.  Prttman,  Management  of  Commercial  High-Level  Radio  active  Waste,  a  paper  presented  at  a  summer 
course  on  Nuclear  Fuel  and  Power  Management,  Mass.  Institute  of  Technology,  Cambridge,  Mass.,  July  25, 
1972. 

>8  Union  of  Concerned  Scientists  letter  to  AEC,  June  23,  1973. 

»  USAEC,  Report  on  the  Investigation  of  the  106  T  Tank  Leak  at  the  Hanford  Reservation,  Richland,  Wash- 
ington, July  1973. 
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Another  public  safety  and  national  security  issue  associated  with  nuclear 
poAver  plants  is  the  theft  of  special  nuclear  materials.  This  class  of  materials, 
which  includes  certain  types  of  uranium  and  plutonium,  may  be  used  to  construct 
nuclear  weapons.  As  more  and  more  reactors  come  into  oiDeration,  the  quantitj'' 
of  these  materials  present  in  the  nation  will  increase.  The  theft  of  these  materials 
as  thej^  are  transported  routinelj^  through  the  notorioush^  insecure  commercial 
transportation  network,  can  be  used  as  the  basis  for  blackmail  and  terrorism. 
The  principal  obstacle  that  a  terrorist  group  would  face  in  the  fabrication  of  a 
nuclear  weapon  is  the  acquisition  of  the  s])ecial  material  from  the  reactor  pro- 
gram. It  is  within  the  capability  of  sub-national  groups  (e.g.,  "Black  September") 
to  construct  a  nuclear  weapon  from  such  materials  that  are  available  in  the  com- 
mercial nuclear  power  program.  Moreover,  given  the  hazards  of  plutonium,  it 
would  not  be  necessary  to  turn  this  material  into  a  weapon  in  order  to  undertake 
a  terrorist  campaign.  The  threat  simpl}^  to  disperse  this  immensely  toxic  material, 
among  the  most  potent  of  cancer-causing  agents,  would  be  adequate  for  the  ter- 
rorist purposes.  (A  quantity  of  plutonium  the  size  of  a  grain  of  pollen  is  sufficient 
to  cause  lung  cancer  in  mammals.) 

A  host  of  subsidiary  problems— cancer  among  uranium  miners,  the  public 
safety  hazards  from  residues  from  uranium  mining,  emissions  of  radioactive  mate- 
rials for  nuclear  fuel  reprocessing  plants — would  complete  the  list  of  public  safety 
considerations  which  must  be  entertained  in  connection  with  a  review  of  the  risks 
associated  with  nuclear  power  plants.-" 

IMPLICATIONS 

The  public  safety  problems  associated  with  nuclear  power  constitute,  in  our 
view,  ample  justification  for  a  curtailment  in  this  country's  nuclear  power  plant 
construction  program.  It  is  clear  that  no  public  airing  of  these  important  safety 
issues  was  made  prior  to  the  startup  of  the  present  reactor  construction  boom. 
Indeed  the  magnitude  of  the  present  hazards  was  not  even  fully  identified.  Instead, 
the  AEC  quietly  worked  with  U.S.  reactor  manufacturers  and  utility  companies 
to  promote  a  dream  that  thcA^  mutuall.y  shared:  cheap,  abundant,  safe  electric 
power.  We,  and  others  who  have  made  detailed  scientific  and  technical  investiga- 
tions of  the  nuclear  power  program  and  who,  because  of  our  position  outside  the 
nuclear  industry,  are  able  to  speak  freely,  have  come  no  longer  to  regard  nuclear 
power  as  a  dream  but  as  an  ultrahazardous  technologj'  that  it  is  now  wise  to 
deemphasize  and  to  avoid. 

Appendix  1. — Comments  by  Scientists  and  Public  Figures  on  the  Contribu- 
tions OF  the  Union  Concerned  Scientists  Relating  to  Nucle.\r  Power 
Plant  S.a.fety 

1.  AEC  internal  memorandum  from  Donald  B.  Trauger,  Associate  Director, 
Oak  Ridge  National  Laboratory,  to  Milton  Shaw,  Director,  Division  of  Reactor 
Development  and  Technology',  AEC,  November  24,  1971: 

"Three  members  of  the  Union  of  Concerned  Scientists  (USC)  met  with  members 
of  the  ORNL  staff.  .  .  .  We  felt  that  the  technical  publications  of  this  group, 
as  well  as  their  professional  integrity,  justified  our  meeting  with  them  .  .  . 

"The  visiting  scientists  were  Henry  W.  Kendall,  physicist  (MIT);  Daniel  F. 
Ford,  economist  (Harvard  University) ;  and  James  J.  MacKenzie,  phj'sicist 
(Audubon  Society).  .  .  . 

"The  three  members  of  the  Union  of  Concerned  Scientists  who  visited  here 
appeared  to  be  well  educated  and  dedicated  people.  According  to  them,  they  had 
not  received  satisfactory  answers  from  either  the  utility  or  the  vendor  in  the  case 
of  the  Pilgrim  reactor  as  to  some  of  the  issues  raised  in  their  papers,  so  they  felt 
compelled  to  undertake  the  intervenors'  role.  In  pursuit  of  this  role  thej^  have 
become  intimately  familiar  with  the  relavent  published  literature  and  have  even 
received  some 'proprietary'  information  from  at  least  one  vendor.  Their  experience 
led  them  to  examine  this  situation  very  closely,  and  thej^  have  become  aware  of 
various  deficiencies  in  the  case  for  ECCS  performance  in  a  LOCA." 

2.  Dean  E.  Abrahamson,  Universitj^  of  Minnesota,  writing  in  Environment 
Januarj'/February  1973: 

"...  largelj^  through  the  work  of  the  Union  of  Concerned  Scientists,  nuclear 
safetj^  and  the  adequacj'  of  the  emergency  core  cooling  systems  have  been  effec- 
tively challenged." 


■"  The  public  safety  proWems  associated  with  the  nuclear  fuel  cycle,  summarized  here,  are  discussed  in  a 
forthcoming  major  report  from  the  Union  of  Concerned  Scientists. 
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3.  Dr.  Richard  Balzhiser,  Office  of  Science  and  Technology,  Executive  Office  of 
the  President,  speaking  at  the  University  of  jMichigan,  Ann  Arbor,  April  13, 
1973: 

"I  commend  the  effort  that  thej^  [The  Union  of  Concerned  Scientists]  have 
spearheaded  in  focusing  attention  f)n  im])ortant  problems  in  the  reactor  program." 

4.  Ralph  Nader  on  ABC-TV  "Dick  Cavett  Show,"  December  13,  1972: 
"They  [The  Union  of  Concerned  Scientists]  have  performed  a  public  service, 

Dick,  which  will  go  down  in  history.  In  terms  of  what  they  got  the  Atomic  Energy 
Commission  to  admit  thej'  did  not  know,  and  the  way  they  helped  the  conscientious 
scientists  in  the  National  Laboratories  run  by  the  Atomic  Energy  Commission  to 
begin  to  weigh  these  risks  and  seriously  try  to  grope  for  the  truth,  instead  of 
trying  to  grope  for  some  sort  of  face-saving  obstinancj'  that  keeps  making  the 
same  mistakes." 

5.  Charles  Warren,  Chairman,  Subcommittee  on  State  Energy  Policy  of  the 
California  Assemblv's  Planning  and  Land  Use  Committee,  in  a  letter  of  'Slav  16, 
1973  to  Dr.  H.  W.  Kendall: 

"This  is  to  thank  you  and  Dr.  Ford  for  appearing  before  our  Suljcoramittee 
on  State  Energy  Policy. 

"Your  testimr»ny  expanded  most  helpfully  the  comments  by  the  Rand  Cor- 
poration concernmg  the  wisdom  of  reliance  on  nuclear  reactors  for  the  generation 
of  electricity  to  the  extent  industry  plans  forecast.  The  witnesses  for  the  Atomic 
Energy  Commission  who  appeared  subsequent  to  you  did  not  materially  detract 
from  your  facts,  although  they  attempted  to  reassure  us  conclusions  need  not  be 
so  ominous.  In  this  effort,  they  were  not  successful." 

6.  E.  G.  Struxness,  Director,  Environmental  Impact  Reports  Project.  Oak 
Ridge  National  Laboratory,  U.S.  AEC: 

"The  two  reports  prepared  by  the  Union  of  Concerned  Scientists  .  .  .  are 
certainly  very  peisuasive  in  their  presentation.  You  are  probably  aware  that  this 
organization  was  the  prime  mover  in  instigating  the  Hearings  on  Acceptance 
Criteria  for   Emergency   Core   Cooling  Systems  for   Light   Reactors    (ECCS)." 

7.  Federation  of  American  Scientists  Newsletter,  February  1973: 

"FAS  Concerned  Over  Nuclear  Reactor  Safety" 

"...  we  see  great  importance  in  the  recent  Union  of  Concerned  Scientists 
documents  on  light-water  power  reactors.  We  believe  that  UCS  has  performed  a 
most  useful  public  service  in  forcing  a  public  debate  on  the  questions  of  reactor 
safety  in  general,  and  the  Emergency  Core  Cooling  Systems  in  particular.  In 
the  opinion  of  some  of  us,  who  have  examined  the  problem,  their  documents 
have  shown  that  existing  Government  studies  do  not  support  the  reliability  of  the 
emergency  systems  designed  to  cool  the  reactor  in  the  event  that  its  cooling  water  is 
suddenly  withdrawn  due  to  accident  or  sabotage." 

Appendix  II. — Reprints  of  Some  Recent  INIagazine  Articles  on  Nuclear 

Power  Plant  Safety  ^ 

"Nuclear  Safety,"  Environment,  September  1972,  Vol.  14,  No.  7,  p.  2. 

"Cooling  Water,"  Envwnnment,  January/February  1972,  Vol.  14,  No.  1,  p.  40. 

"Nuclear  Reactor  Safetv:  At  the  AEC  the  Way  of  the  Dissenter  is  Hard," 
Science,  ]\Lay  5,  1972,  Vol.  "176. 

"Nuclear  Safety:  Damaged  Fuel  Ignites  a  New  Debate  in  AEC,"  Science, 
July  28,  1972,  VoL  177. 

"Nuclear  Safetv  (I):  The  Roots  of  Dissent,"  Science,  September  1,  1972,  Vol. 
177. 

"Nuclear  Safety  (II) :  The  Years  of  Delav,"  Science,  September  8,  1972,  Vol. 
177. 

"Nuclear  Safetv  (III) :  Critics  Charge  Conflicts  of  Interest,"  Science,  Septem- 
ber 15,  1972,  Vol.'  177. 

"Nuclear  Safetv   (IV) :  Barriers  to  Com.munication,"  Science,  September  22, 

1972,  Vol.  177. 

"Reactor  Safetv:  AEC  Concedes  Some  Points  to  Its  Critics,"  Science,  Novem- 
ber 3,  1972,  Vol.  i78. 

"Nuclear  Safetv:  AEC  Report  Makes  the  Best  of  It,"  Science,  Januarjr  27, 

1973,  Vol.  179. 

"Radiation  Spill  at  Hanford:  The  Anatomy  of  an  Accident,"  Science.  August  24, 
1973,  Vol.  181. 

'  Available  in  subcommittee  fUes. 
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Senator  Ribicoff.  You  may  proceed,  sir. 

Mr.  Ford.  Thank  you. 

The  Union  of  Concerned  Scientists  is  a  Cambridge,  Mass.,  based 
coalition  of  scientists,  engineers,  and  other  professionals  who  are  con- 
cerned with  the  impact  of  advanced  technology  on  society.  The  UCS 
was  formed  in  1969  as  an  informal  group  of  MIT  faculty  members 
who  wanted  to  do  pro  bono  reviews  of  technological  issues. 

Senator  Ribicoff.  Is  it  based  mostly  on  the  faculty  members  of 
MIT  or  are  there  others  involved? 

Mr.  Ford.  It  is  based  principally  on  faculty  members  at  MIT,  some 
people  at  Harvard,  Brandeis,  and  other  local  colleges  and  some  people 
who  work  professionally  in  engineering  organizations  in  the  Boston 
area. 

Our  studies  on  the  nuclear  power  issues  are  what  I  want  to  talk 
about  toda}^.  To  investigate  this  subject,  we  have  assembled  a  group  of 
nuclear  physicists,  nuclear  engineers,  doctors,  biochemists,  and  per- 
sons familiar  with  the  international  security  problems.  By  training,  I 
am  an  economist.  I  started  my  work  at  Harvard  in  a  project  studying 
the  costs  and  benefits  of  nuclear  power. 

REACTOR  SAFETY  PROBLEMS 

During  the  2%  years  that  we  have  been  involved  in  the  technical 
reviews  of  nuclear  power,  we  have  identified  some  very  serious  and 
quite  unresolved  reactor  safety  problems;  we  have  published  our 
technical  studies  and  distributed  them  quite  widely  to  the  scientific 
community.  As  a  result  of  these  studies,  additional  studies  have  been 
undertaken  by  various  independent  groups;  that  is,  independent  of 
the  AEC.  The  Rand  Corp.,  for  example,  the  think  tank  out  in  Califor- 
nia that  works  for  the  Department  of  Defense,  undertook  a  review  of 
California's  electricit}^  situation  on  behalf  of  the  California  State 
Assembly,  and  in  particular  the  reactor  safety  questions.  They  con- 
cluded that  there  were  quite  serious  reactor  safety  problems  that  were 
unresolved,  and  they  recommended  to  the  State  of  California  that  it 
was  unwise  to  continue  with  the  rapid  construction  of  nuclear  power 
plants  until  these  safety  problems  were  resolved. 

RADIOACTIVE    POLLUTION 

Most  recently,  the  Pugwash  Conference  on  Science  and  World 
Affairs,  an  international  movement  of  scientists,  set  up  a  working 
group  on  radioactive  pollution  of  the  environment.  And  as  you  may 
know,  the  Pugwash  working  group  reports  are  seldom  made  public; 
the  purpose  of  Pugwash  is  to  advise  governments  on  various  high 
technology  issues.  But  because  of  the  special  significance  of  their 
findings  on  nuclear  power,  they  released  the  working  group  paper. 

The  working  group  paper  concluded,  and  I  c^uote: 

Owing  to  potentially  grave  and  as  yet  unresolved  problems  related  to  waste 
management  diversion;  that  is,  theft  of  fissionable  material  and  major  radio- 
activity releases  arising  from  accidents,  natural  disasters,  sabotage  or  acts  of  war, 
the  wisdom  of  a  commitment  to  nuclear  fission  as  a  principal  energy  source  for 
mankind  must  be  seriously  questioned  at  the  present  time.  Accordingly,  research 
and  development  on  alternative  energy  sources,  particularly  solar,  geothermal  and 
fusion  energy,  and  cleaner  technology  for  fossil  fuels,  should  be  greatly  accelerated. 

The  Pugwash  group  consisted  of  a  number  of  distinguished  phys- 
icists, health  physicists,  geologists,  chemists  from  national  academies 
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of  various  European  countries,  as  well  as  some  of  the  American 
scientists  who  indeed  plaj^ed  a  major  role  in  developing  nuclear  power 
in  the  first  place. 

The  proposed  legislation  that  is  being  considered  here  today  of 
course  pro^ddes  for  continued  development  of  a  major  reliance  on 
nuclear  power.  And  furthermore,  the  Atomic  Energy  Commission 
regulator}^  staff  under  a  new  name  is  given  continuing  responsibility 
for  the  licensing  of  nuclear  powerplants.  But  we  submit,  in  view  of  the 
accummulated  evidence  from  various  independent  reviews  by  scien- 
tists on  such  issues  as  the  possibility  of  catastrophic  accidents,  that 
it  is  appropriate  in  considering  this  legislation  to  ask  whether  the 
Nation  should  continue  to  develop  a  major  reliance  on  nuclear  power. 

SAFETY    AND    RELIABILITY   PROBLEMS 

It  is  also  appropriate  to  ask  whether  the  Atomic  Energ}^  Commis- 
sion regulatory  staff,  which  has  of  course  been  operating  since  1961 
as  a  separate  entity  in  the  AEC,  has  in  fact  been  serving  to  protect 
the  public  health  and  safety  in  an  adequate  manner.  Should  the  AEC 
regulatory  division,  that  is,  simply  be  renamed  and  set  up  as  a  separate 
organization  and  allowed  to  continue  business  without  any  significant 
overhaul? 

We  are,  of  course,  concerned  with  this  legislation  because  we  want  to 
avoid  energy  supply  difficulties  in  the  future,  and  nuclear  power  has 
been  offered  as  a  means  of  meeting  future  energ}^  requirements.  But  I 
think  that  we  must  realize  that  it  does  not  make  sense  to  substitute  a 
long-run  radioactivity  crisis  for  the  present  energy  crisis. 

As  the  New  York  Times  observed  in  an  editorial  on  December  3, 
1973,  "Little  is  gained  by  replacing  a  politically  unreliable  fuel— oil — 
with  technically  unreliable  and  potentially  dangerous  powers  from 
nuclear  fission." 

Now,  when  I  speak  of  the  unreliability  of  nuclear  power,  I  mean  that 
in  several  senses.  I  mean  it  in  the  sense  that  first  of  all,  it  is  unreliable 
in  that  if  the  plants  cannot  be  operated  in  a  safe  manner,  if  they  are 
susceptible  to  large-scale  accidents,  then  obviously  as  these  accident 
experiences  occur  we  will  in  fact  have  to  curb  the  operation  of  the 
plants.  Today  if  nuclear  powerplants  are  performing  unreliably  just  in 
general  economic  terms — various  breakdowns  and  so  forth — it  does 
not  make  very  much  difference  to  our  Nation's  energy  supplj^  They 
only  supply  about  1  percent  of  our  total  energy. 

On  the  other  hand,  if  we  allow  nuclear  powerplants  to  continue  to  be 
built  in  large  numbers  without  first  making  sure  that  these  safety 
problems  are  resolved,  we  may  find  ourselves  in  a  situation  10  or  15 
years  into  the  future  when  nuclear  powerplants.  No.  1,  become  a 
major  supplier  of  electricity,  and  No.  2,  they  have  to  be  curbed  in 
operation  because  of  safety  problems  that  have  developed  to  a  very 
serious  point. 

So  the  fact  of  the  matter  is  that  we  must  be  sure,  prior  to  developing 
a  major  dependence  on  nuclear  power,  that  we  will  not  be  surprised  in 
the  future  by  the  fact  that  we  have  to  shut  them  off  or  run  them  at 
lower  rates  of  power  because  of  their  developing  safety  problems.  Con- 
tinuing to  build  nuclear  powerplants  with  unresolved  safety  problems, 
in  short,  creates  a  major  uncertainty  regarding  future  electric  power 
supplies. 
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Moreover,  in  discussing  the  question  of  nuclear  powerplant  reliabil- 
ity, we  have  to  consider  reliability  in  conventional  terms,  simply 
whether  they  will  stay  on-line  and  provide  on  a  continuing  basis  the 
power  that  we  need.  The  Wall  Street  Jorunal  on  May  3  of  this  year 
carried  a  front  page  special  feature  entitled  "Atomic  Lemons."  It  was 
about  the  various  breakdowns  at  nuclear  powerplants  that  are  so 
grievousl}^  affecting  their  reliability. 

Senator  Ribicoff.  What  I  do  not  understand  is  why  these  large 
utility  companies  make  such  huge  investment  in  plants  that  may  be 
unreliable,  that  they  may  not  be  able  to  use  and  will  not  deliver  the 
energy. 

How  do  you  explain  that,  because  according  to  you  and  according  to 
these  articles,  there  has  been  such  a  bad  experience,  supposedly? 

Why  do  they  continue  making  these  investments? 

Mr.  Ford.  Well,  the  utility  companies,  I  think,  are  basically  not 
very  adept  at  dealing  with  advanced  technology.  They  do  not  have  in- 
house  capability  for  anal^^zing  nuclear  safet}^  problems.  They  have 
simply  been  in  the  position  of  taking  the  word  of  both  the  manufactur- 
ers and  the  Atomic  Energy  Commission  that  the  plants  are  everything 
they  are  claimed  to  be. 

NUCLEAR  PLANTS  CANCELED 

However;  I  think  that  is  changing.  There  are  a  number  of  utility 
companies  which  are  getting  out  of  the  nuclear  power  business.  For  ex- 
ample, Baltimore  Gas  &  Electric  has  canceled  plans  for  two  nuclear 
plants  that  it  had  previously  ordered  because  it  was  afraid  that  the 
safety  regulations  would  have  to  be  changed  in  the  future  to 
accommodate  new  safety  problems.  Consolidated  Edison  Co.  has 
canceled  plans  for,  I  believe,  six  nuclear  powerplants,  two  on  the 
Hudson  River  and  one  set  of  four  plants  that  was  proposed  for  David's 
Island. 

Senator  Ribicoff.  I  thought  they  were  going  ahead  with  Storm 
King. 

Mr.  Ford.  That  js  a  pump  storage  plant,  Senator.  I  am  talking 
about  the  Indian  Point  four  and  five  projects,  two  nuclear  plants  that 
were  formerly  scheduled  to  be  built  next  to  the  three  that  they  already 
have  on  the  Hudson  River.  And  they  had  leased  David's  Island,  which 
is  off  New  Rochelle — where  Fort  Slocum  used  to  be — as  a  site  for  four 
nuclear  plants.  They  have  canceled  those  plants  as  well. 

The  Florida  Power  &  Light  Co.  is  also  reported  to  be  giving  up  on 
further  nuclear  powerplant  construction  projects. 
.     Senator  Ribicoff.  Well,  if  there  is  this  skepticism  and  if  there  is 
this  experience  from  industry  itself,  where  is  the  push  for  additional 
nuclear  fission  plants? 

Where  is  that  coming  from? 

Mr.  Ford.  Well,  I  think  the  principal  push  is  that  the  utility  com- 
panies are  quite  afraid  of  the  political  unreliability  of  imported  oil.  It 
seems,  from  my  talking  to  utility  executives,  that  this  is  the  principal 
reason  why  utility  comxpanies  want  nuclear  power.  They  may  take  very 
much  longer  to  build.  The}^  may  have  these  routine  breakdowns — 
operating  problems — and  they  may  subject  the  utilities  to  much 
greater  difficult}^  in  getting  them  licensed.  But  basically  there  is  enough 
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domestic  uranium  available  so  that  there  is  no  question  about  the 
long-term  supply  of  fuel.  That  is  my  understanding. 

Senator  Ribicoff.  Well,  since  the  country  now  is  pushing  toward 
oil  shale  and  liquefaction,  gasification  of  coal,  tides,  winds,  solar 
energy,  does  this  give  the  utilities  a  different  overview  of  the  problem? 

IMBALANCES    IN    RESEARCH    PROGRAMS 

Mr.  Ford.  Well,  I  think  the  fact  of  the  matter  is,  Senator,  that 
because  of  the  imbalances  in  the  research  programs  that  have  been 
carried  out  in  the  last  few  decades,  nuclear  power  is  sitting  there  on  the 
shelf  as  an  option  which  one  can  sa}^  yes  or  no  to.  The  other  alternative 
technologies  are  in  a  research  and  development  or  pilot  project  stage, 
and  utility  companies  are  facing  in  their  estimates  of  horrendous  in- 
creases in  electric  power  demand  over  the  next  10  or  15  years.  And  in 
terms  of  their  way  of  looking  at  the  problem,  this  simply  is  no  alterna- 
tive. The  society  at  large  can  discuss  whether  the  demand  should  be 
curbed,  whether  by,  for  example,  changing  the  price  structure — it  can 
be  mitigated  instead  of  giving  an  incentive  to  use  more  energ}^  through 
volume  discounts.  We  give  an  incentive  to  use  less  through  volume 
penalties.  To  cite  another  case,  we  can  change  building  codes  to  insist 
that  our  buildings  do  not  leak  heat  like  sieves.  Thus,  society  at  large 
can  address  the  energy  demand  situation,  but  this  is  beyond  the  utihty 
companies.  They  have  no  power  to  promote  energy  conservation  in  the 
wa^^s  that  I  have  outlined. 

Senator  Ribicoff.  Well,  will  you  explain  the  difference  between 
fission,  breeder,  and  fusion? 

FISSION   POSES    POTENTIAL   DANGER 

Mr.  Ford.  Fission  is  a  reaction  in  which  heavy  elements,  uranium- 
235,  are  split  apart. 

Senator  Ribicoff.  And  that  is  the  method  that  concerns  you  the 
most  as  to  the  potential  danger,  is  that  right? 

Mr.  Ford.  That  is  correct.  The  present  generation  of  fissjon 
nuclear  powerplants. 

The  second  technology  you  mentioned  is  the  so-called  breeder 
reactor.  It  is  a  fission  reactor. 

Senator  Ribicoff.  Breeder  is  a  fission  reactor.  Is  that  safer  or  does 
that  have  the  same  problems  as  fission? 

BREEDER   REACTOR   SAFETY 

Mr.  Ford.  It  is  generally  believed,  Senator,  that  the  breeder 
reactors  have  much  more  pronounced  safety  problems  than  the  light 
water  reactor.  For  example,  if  in  the  light  water  reactor,  you  lose  the 
cooling  water,  the  nuclear  chain  reaction  stops  and  the  reactor  shuts 
down — which  is  a  good  thing. 

On  the  other  hand,  because  of  the  nuclear  physics  of  a  breeder 
reactor,  if  you  develop  bubbles  in  the  coolant  because  of  an  inadequate 
coolant  flow,  the  nuclear  chain  reaction  goes  faster,  so  the  inherent 
mechansim  that  you  have  in  a  light  water  reactor  to  shut  the  reactor 
off  is  not  available  in  the  breeder;  indeed,  quite  the  opposite  situation 
obtains. 


220 


FUSION  PROCESS 


Now,  to  go  on  to  the  third  technology  you  mentioned,  fusion.  Fusion 
is  the  process  of  taking  very  hght  atoms  and  fusing  them  together. 
It  is  at  the  precise  opposite  end  of  the  spectrum  from  fission.  Fusion,  of 
course,  has  not  been  demonstrated  as  a  technical  possibility,  controlled 
fusion  that  is.  Of  course  we  have  fusion  in  the  hydrogen  bomb,  but 
controlled  fusion  is  not  demonstrated  as  a  technical  possibility, 
although  it  is  very  well  worth  major  effort  to  find  out.  And  the  fusion 
operation,  as  the  scenario  is  sketched,  does  not  present  any  of  the 
safety  problems  that  we  find  apparent  in  the  fission  reactors. 

Senator  Ribicoff.  How  long  do  you  think  it  will  take  to  develop  a 
fusion  reactor? 

Mr.  Ford.  I  do  not  believe  that  I  can  give  you  a  reliable  estimate  on 
that.  I  think  the  people  doing  the  fusion  work  itself  would  be  in  the 
best  position  to  do  that.  I  have  heard,  of  course,  discussing  it  with 
these  people,  talk  in  terms  of  perhaps  having  fusion  developed  in 
30  years. 

Senator  Ribicoff.  In  30  years.  In  other  words,  it  is  that  difficult 
and  that  esoteric  that  it  will  take  30  years  to  develop  it? 

Mr.  Ford.  That  is  correct.  You  are  talking  about  replicating  con- 
ditions in  the  center  of  the  sun.  You  have  tremendous  materials 
problems.  When  you  deal  with  fission  reactors,  the  engineering  there 
is  applying  known  technology.  In  fusion  they  are  trying  to  develop 
basic  science  as  they  go  along.  It  is  a  much  more  difficult  proposition, 
and  no  one  proposes  that  fusion  can  be,  within  the  short  term,  a  solu- 
tion to  our  energy  problems. 

.      NUCLEAR   WASTE 

Senator  Ribicoff.  Now,  you  cite  the  lack  of  technology  for  safely 
disposing  of  nuclear  waste  as  a  major  obstacle  in  the  development  of 
nuclear  power  generators.  Dix}^  Lee  Ray's  survey  recommends 
that  $790  million  be  spent  by  1980  on  reactor  safety  reliabilit}^  per- 
formance, including  waste  disposal. 

Do  you  think  that,  considering  aU  the  problems,  that  this  can  be 
done? 

Are  you  for  abandoning  the  whole  concept  of  nuclear  energy? 

CARELESS    ENGINEERING 

Mr.  Ford.  Not  at  all,  Senator.  We  have  never  identified  any  reason 
in  principle  why  these  water-cooled  reactors  which  they  are  building 
today  could  not  have  been  developed  so  that  they  presented  an  ade- 
quately small  risk.  What  we  are  dealing  with  is  a  matter  of  careless 
engineering  that  has  gone  on  over  the  past  decade  as  a  result  of  lax 
regulation  by  the  AEC.  But  our  recommendation  is  for  a  major 
research  program  to  be  undertaken  on  reactor  safety  so  that  we  can 
clarify  these  problems,  and,  if  the  problems  are  settled  in  an  adequate 
way,  we  can  then  use  fission  power.  Of  course,  radioactive  waste 
disposal  and  safeguards  problems  must  also  be  solved. 

Senator  Ribicoff.  In  other  words,  your  attitude  and  j^our  point  of 
view  is  not  that  we  should  eliminate  completely  the  concept  of  nuclear 
energy  through  the  fission  process.  Your  complaint  is  that  not  enough 
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is  done  to  assure  safety,  and  there  is  not  sufficient  research,  but  that 
research  could  be  brought  about  to  make  fission  safe. 

Do  you  believe  it  can? 

Mr.  Ford.  As  far  as  the  water  cooled  reactors  are  concerned,  we 
believe  that  to  be  the  case.  You  can  design  a  reactor  that  wdll  not  be 
susceptible  to  the  type  of  accidents  to  which  the  present  water  reactors 
are  susceptible. 

Senator  Ribicoff.  Well,  are  there  such  reactors  on  the  drawing 
board  safely  designed? 

BACKGROUND  ON  SAFETY  ISSUE 

Mr.  Ford.  Well,  basically — let  me  give  j^ou  a  bit  of  background  as 
to  what  tlie  safety  issue  is,  and  then  we  can  discuss  what  can  be  done 
about  it,  if  that  will  be  useful. 

Nuclear  power  reactors  accummulate,  as  they  operate,  prodigious 
quantities  of  radioactive  material.  These  are  the  fragments  from  the 
split  uranium  nuclei.  In  quantity,  they  measure  10'"  curies,  which  is 
equivalent  to  the  fallout  from  thousands  of  Hiroshima-sized  nuclear 
weapons.  These  radioactive  wastes  are  very  hot,  and  even  if  the  reactor 
is  shut  off  the  wastes  still  continue  to  generate  their  heat. 

Senator  Ribicoff.  What  is  happening  to  that  waste  now? 

Mr.  Ford.  Well,  in  normal  circumstances  this  material  is  housed 
inside  of  the  nuclear  powerplant.  And  what  we  are  concerned  about 
in  the  first  instance  is  some  type  of  accident  involving  the  release  of 
quantities  of  radioactive  materials  sufficient  to  cause  major  public 
health  consequences  at  great  distances  from  the  reactor. 

A   1965    SECRET   STUDY 

Back  in  1965,  the  Atomic  Energy  Commission  carried  out  a  secret 
study  on  the  consequences  of  a  reactor  accident.  The  study  was 
conducted  by  a  task  force  of  senior  AEC  management  personnel 
together  with  scientists  at  the  AEC's  Brookhaven  National  Labora- 
tory, They  had  sophisticated  computer  calculations  that  predicted 
what  would  happen  if  certain  plausible  events  took  place  inside  the 
reactor — if  a  pipe  ruptured  and  the  normal  cooling  water  were  lost, 
and  the  critical  safety  system — the  emergency  cooling  system — did 
not  work. 

They  calculated  what  would  happen  to  the  people  living  in  the 
vicinity  of  the  plant,  and  they  made  an  estimate  of  what  they  termed 
"the  killing  distance,"  that  is,  the  distance  from  the  actual  damaged 
reactor  which  lethal  injury  could  be  received.  They  estimated  it  was 
several  dozen  miles  from  the  reactor.  Some  of  the  typical  calculations 
they  carried  out  showed  45,000  casualties  from  this  type  of  accident. 

The  Brookhaven  people  stated  that  "the  area  of  disaster"  from  a 
nuclear  powerplant  accident  could  "equal  the  size  of  the  State  of 
Pennsylvania." 

Now  that  is,  of  course,  an  unacceptable  occurrence.  The  next 
question  to  be  asked,  and  this  was  asked  in  the  secret  study,  is,  what 
is  the  likelihood  of  that  tj-pe  of  accident?  The  minutes  of  the  secret 
meetings  stated  that  the  probability  issue  was  "the  most  difficult 
encountered  by  the  committee."  The  central  problem  is  that  they 
did  not  have  sufficient  data  to  make  a  quantitative  estimate.  The  head 
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of  the  stiicty  stated  that  all  that  can  be  said  is  that  the  probability  of 
a  major  accident  is  "believed  to  be  small." 

The  minutes  of  the  committee  meetings  indicated  the  probability 
discussions  "went  nowhere."  They  also  pointed  out  that  during  the 
brief  operating  history'  of  the  nuclear  porgram  there  had  been  a  number 
of  events  wliich  they  characterized  as  "near-misses" — bolts  cracked 
at  critical  locations,  pipes  damaged  in  very  dangerous  ways — and 
they  said  that  these  near-misses  could  easily  have  developed  or  easily 
been  extended  into  major  accidents.  The  reason  why  they  have  not 
had  a  major  accident  to  date  is  attributed  by  the  AEC  to  "good  luck." 

And  so,  to  put  the  whole  safety  question  in  perspective,  we  are 
talking  about  an  event  that  is  on  a  scale  that  is  simply  unknown  in 
this  country  in  time  of  peace.  You  have  asked,  Wliat  is  on  the  drawing 
board?  Basicall}^  the  Atomic  Energy  Commission  has  a  few  types  of 
reactors  which  they  are  licensing  and  propose  to  license  in  great 
number  around  the  country.  The  designs  for  these  kinds  are  largely 
fixed.  We  have  been  committed  in  tliis  country  to  about  200  nuclear 
powerplants.  So  that,  between  now  and  1980,  our  future  in  terms  of 
reactor  design  has  been  pretty  much  programed  bj^  the  AEC.  There 
are  some  design  changes  which  they  are  talking  about  to  make  some 
improvements  in  emergency  cooling  systems.  But  in  our  mind  the 
type  of  design  changes  being  entertained  are  of  unproven  value. 

Senator  Ribicofp.  I  know,  but  does  your  group  have  recommenda- 
tions for  design  changes  that  would  eliminate  or  minimize  accidents? 

Mr.  Ford.  We  do  not  believe  that  there  is  sufficient  understanding 
of  the  underlying  situation  in  a  reactor  so  that  an  adequate  design 
change  can  be  proposed.  One  of  the  central  problems  with  their  re- 
search is  that  they  have  not  done  enough  to  know  what  happens  inside 
a  nuclear  reactor  in  the  event  of  an  accident.  You  cannot  fight  an 
enemy  that  you  cannot  define. 

Senator  Ribicoff.  Well,  would  you  stop  completely  the  building  of 
nuclear  plants? 

Mr.  Ford.  Well,  what  we  would  suggest  is  the  following.  We  have 
39  nuclear  plants  now  operating  in  the  United  States.  There  are,  I 
believe,  55  or  56  under  construction.  We  believe  that  these  plants 
should  be  allowed  to  operate,  although  under  a  speed  limit.  Since  you 
are  concerned  with  the  reactor's  overheating  in  an  accident,  if  you  run 
them  at  lower  power  level  you  increase  the  margin  of  safety  that  they 
will  not  overheat. 

We  do  not  think  that  it  is  practical,  given  the  fact  that  these  plants 
are  already  in  the  pipeline,  we  simply  do  not  think  it  is  practical  to 
stop  them  entirely.  But  we  do  tliink  that  new  plants  should  not  be 
built  until  the  flaws  that  are  identified  in  reactors  of  present  design 
are  corrected. 

Senator  Ribicoff.  Well,  who  is  going  to  make  that  decision  as  to 
whether  they  are  corrected  or  not,  or  whether  they  are  safe  or  not? 

Who  is  going  to  make  that  decision? 

Mr.  Ford.  Well,  I  think  this  is  the  type  of  decision  that  one  would 
hope  that  an  independent  agency  with  technical  competence  could 
make.  Unfortunately,  the  situation  has  developed  to  the  point  where 
the  agency  which  was  set  up  to  make  that  kind  of  decision,  the  Atomic 
Energy  Commission,  has  largely  defaulted. 
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SUPPRESSED    AEC    DOCUMENTS    LEAKED 

Let  me  tell  you  a  little  more  about  the  secret  study.  During  the  past 
few  years,  people  in  the  AEC  concerned  about  AEC  policies  and 
practices  have  leaked  to  us  several  thousand  pages  of  AEC  documents. 
We  have  also  vigorously  applied  the  Freedom  of  Information  Act  to 
obtain  more  material.  What  is  quite  apparent  from  this  documentation 
is  that  the  Atomic  Energ}^  Commission  has  been  engaged  in  a  very 
large-scale  and  systematic  attempt  to  suppress  and  secrete  information 
dealing  with  urgent  reactor  safety  problems.  I  mean,  for  example,  the 
secret  study  told  about  the  enormous  consequences  of  a  major  accident 
and  their  inability  to  say  how  likely  or  unlikely  such  accidents  were. 
The  study  was  not  made  public,  and  the  minutes  of  the  study's  steer- 
ing committee  show  that  the  reason  it  was  not  made  public  is  that  the 
AEC  was  afraid  that  the  Congress  and  that  the  general  public  would 
respond  and  stop  the  nuclear  power  program.  Senior  agency  officials 
stated  at  one  secret  meeting  that  the  results  of  the  study  must  be 
revealed  to  the  Commission;  that  is,  to  the  five  Commissioners  of  the 
Atomic  Energy  Commission,  "without  subterfuge,  although  the 
method  of  presentation  to  the  general  public  has  not  been  resolved." 
And  of  course,  it  was  ultimatel}'  resolved,  and  they  decided  to  suppress 
the  entire  study.  Thej^  stated,  senior  regulatory  staff  officials,  who  are 
obviously  familiar  with  the  applicable  law,  that  if  the  results  of  this 
study  were  made  public,  legal  action  to  halt  further  reactor  construc- 
tion might  be  taken. 

Third,  the  steering  committee  members  stated  that  the  results  of 
this,  the  secret  study,  could  easily  be  extrapolated  to  be  applied  to 
nuclear  powerplants  that  would  be  applying  for  licenses  in  the  next 
several  years. 

And  finally  they  observed  that  the  scientific  community  at  large 
would  be  alerted  by  this  study  to  the  enormous  hazards  associated 
with  nuclear  power. 

There  is  much  other  documentation  in  these  thousands  of  pages  of 
internal  files  that  we  have  to  indicate  that  the  AEC  has  been  largely 
concerned  with  promoting  nuclear  power.  They  do  not  want  to  license 
unsafe  reactors — but  what  they  hope  is  that  they  have  time,  that 
they  can  allow  the  plants  to  operate,  and  at  the  same  time  they  will 
do  some  safety  research,  so  that  some  time  in  the  future  all  these 
safety  issues  will  be  settled. 

AEC    AWARENESS    OF   SAFETY 

Senator  Ribicoff.  Is  the  Atomic  Energy  Commission  aware  of 
whether  what  they  are  doing  is  safe  at  the  present  time? 

Are  they  concerned  over  this? 

Mr.  Ford.  I  think  that  they  are  greatly  exercised  over  this  problem. 
For  example,  the  AEC's  principal  basis  for  assuring  reactor  safety 
is  the  proposition  that  the  quality  of  reactor  construction  is  really 
crackerjack,  that  everything  is  done  in  such  a  nifty  way  that  it  is 
highly  unlikely  that  things  would  go  wrong.  They  call  this  their 
quality  assurance  program. 

Well,  recently — and  I  have  the  material  to  submit  for  the  record 
here — both  AEC  Commissioner  Doub  and  the  Director  of  Regulation 
at  the  Atomic  Energy  Commission,  Mr.  Muntzing,  had  talks  to  all 
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the  various  utility  companies  that  operate  nuclear  powerplants,  and 
what  thej^  told  them  is  that  the  quality  assurance  program  is  not 
working  well  at  all,  that  during  an  18-month  period  from  January  1972 
to  June  1973  there  were  850  abnormal  occurrences  at  nuclear  power- 
plants,  that  a  large  fraction  of  these  showed  that  there  were  generic 
safety  problems  with  the  plants;  that  they  related  to  extensive  defects 
in  the  way  the  plants  were  designed  and  constructed  and  operated. 

So  I  think  the  Atomic  Energy  Commission  has  recognized  that 
these  problems  exist.  Indeed,  what  the  internal  memoranda  of  the 
AEC  show  is  that  the  AEC's  own  experts  have  been  telling  them  for 
years  about  the  existence  of  these  serious  safety  problems. 

As  we  refer  in  pages  6  and  7  of  this  document  that  we  are  submitting 
today,  the  man  who  was  in  charge  of  emergency  cooling  systems 
review  at  the  AEC,  a  basic  safety  system,  told  the  AEC  at  the  same 
time  they  issued  policy  statements  saying  the  emergency  cooling  prob- 
lems were  well  in  hand,  he  told  the  AEC  that  "the  consummate 
message"  from  their  safety  analysis  was  that  the  performance  of  the 
sj^stem  "cannot  be  defined  with  sufficient  assurance  to  provide  a  basis 
for  licensing." 

Senator  Ribicoff.  Well,  the  present  legislation  provides  NEC 
regulation  be  limited  to  activities  late  in  the  development  process, 
when  the  commercial  feasibility,  commercial  reactors  has  been 
demonstrated. 

Is  this  wise? 

REACTOR   REGULATION 

As  I  listen  to  your  testimony,  from  the  standpoint  of  public  health 
and  safety,  should  NEC  have  authority  to  regulate  reactors  at  the 
early  stages  of  ERDA's  in-house  research  and  development? 

Mr.  Ford.  Well,  it  seems  to  me  that,  to  put  the  question  in  concrete 
terms,  the  principal  thing  that  is  being  developed  is  the  breeder  reactor. 
And  the  question  in  that  context  would  be,  should  NEC  have  some 
responsibility  now  for  the  safety  of  the  breeder  reactor?  And  I  think 
the  answer  to  that  is  definitely  yes. 

Senator  Ribicoff.  And  that  goes  to  existing  and  future  uranium 
enrichment  plants,  nuclear  fuel  reprocessing  facilities? 

In  other  words,  I  am  trying  to  get  your  point  of  view.  You  do  not 
want  to  shut  this  off  completely?  You  feel  there  is  a  place  for  nuclear 
energy?  You  are  concerned  with  what  has  been  done  and  what  is  being 
done?  Where  can  you  continue  the  process  and,  at  the  same  tune,  get 
as  much  safety  assurance  that  you  can  possibly  receive? 

Mr.  Ford.  Well,  I  think  that  you  have — you  asked  a  moment  ago 
about  who  was  going  to  make  the  decision  as  to  whether  they  are  safe 
or  not.  And  as  I  mentioned,  this,  ideally,  should  be  done  by  a  tech- 
nically competent  group  with  no  bias  one  way  or  the  other. 

Senator  Ribicoff.  Well,  j^ou  questioned  the  NEC's  qualifications 
to  do  this.  And  if  you  do,  who  should  do  it? 

Mr.  Ford.  Well,  I  think  at  the  moment  I  do  question  NEC  because 
it  is  simply  the  AEC  regulatory  staff,  the  very  same  group  that  has 
been  suppressing  these  critical  safety  problems,  is  the  group  that  is 
named  NEC,  according  to  this  legislation.  I  think  that  what  has  to 
take  place  under  the  present  circumstances  is  recognition  of  the  fact 
that  institutions  that  have  been  set  up  have  failed  to  develop  nuclear 
power  in  an  adequately  safe  manner. 

Senator  Ribicoff.  But  who  should  do  it? 
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CONGRESSIONAL    OVERVIEW 


Mr.  Ford.  Well,  I  think  at  this  point  in  time,  the  Congress  has  to 
review  the  work  product  of  the  AEC,  review  the  question  of  nuclear 
safety,  and  take  it  out  of  the  hands  of  this  agency,  and  decide  whether 
at  the  present  time  we  have  a  reactor  safety  crisis  and,  if  so,  what 
action  should  be  taken.  I  mean  for  the  long  run,  I  mean  a  completely 
different  type  of  agency  with  different  personnel  is  obviously  what  is 
required. 

And  we  can  document,  if  j^ou  would  like,  the  people  who  made  the 
decision  to  suppress  these  safety  studies,  the  people  who  have  been 
censoring  AEC  reports.  These  people  are  still  very  much  in  charge. 

Senator  Ribicoff.  Well,  I  think  you  should.  I  think  there  is  an 
obligation  to  put  that  on  the  record. 

But,  now,  the  Joint  Congressional  Committee  on  Atomic  Energy, 
have  they  not  been  using  their  oversight  function  to  go  into  the  factors 
3^ou  are  talking  about? 

There  are  many  capable  men  in  the  Senate  and  the  House,  dedicated 
men.  What  have  they  been  doing? 

Mr.  Ford.  Well,  we  have  been  trying  to  communicate  with  the 
Joint  Committee  on  Atomic  Energy  for  several  years  now.  As  you 
may  have  heard,  they  held  hearings  after  great  delay  early  this  fall, 
in  September,  on  the  question  of  nuclear  safety.  Only  AEC  people 
were  there  as  witnesses. 

We  wrote  to  the  joint  committee,  and  several  other  groups  have 
^vritten  to  the  joint  committee,  suggesting  essentially  this,  that  at 
the  safety  hearings  that  they  hold,  they  should  not  simply  listen  to 
AEC  management.  We  said  that  there  were  a  large  number  of  senior 
scientists  and  engineers  in  the  AEC  who  did  not  believe  that  the  AEC's 
position  on  the  safety  of  nuclear  powerplants  was  technically  defensi- 
ble. We  gave  the  joint  committee  the  names  of  these  individuals, 
their  addresses  and  so  forth,  and  suggested  that  the  critical  element 
of  their  inquiry  into  reactor  safety  should  be  a  hearing  in  which  these, 
the  principal  experts  on  emergency  cooling  and  other  safety  issues, 
be  before  them.  And  the  joint  committee  has  not  responded  to  our 
letters.  And,  of  course,  when  the  safety  hearings  were  held,  the  joint 
committee  did  not  call  any  of  these  people  as  witnesses. 

NEC    INDEPENDENT    OVERVIEW 

Senator  Ribicoff.  Well,  how  do  you  see  NEC  being  structured  to 
assure  an  independent  overview?  How  would  you  do  that? 

Mr.  Ford.  Well,  I  think  what  has  to  be  developed  is,  first  of  all,  a 
substantial  personnel  change.  I  think  it  is  simply  not  sensible  to  hand 
this  problem,  recognizing  it  as  such,  back  to  the  AEC  for  resolution. 
The  people  who  have  made  the  decisions  which  have  now  been  subject 
to  criticism  by  the  scientific  community  at  large  simply  cannot  be 
put  back  in  charge. 

structural   SAFEGUARDS 

Senator  Ribicoff.  But  what  structural  safeguards  could  you  put 
in  the  legislation  to  protect  the  public? 


226 

Mr.  Ford.  Well,  I  think  one  of  the  most  hnportant  structural  safe- 
guards would  be  those  insuring  complete  openness  in  the  type  of 
technical  reviews  that  are  performed.  And,  for  example,  the  AEC  has 
an  Advisor}^  Committee  on  Reactor  Safeguards.  It  is  a  committee  of 
relatively  prestigious  people.  It  has  great  expertise.  It  has  a  staff  of 
70  consultants  on  various  aspects  of  reactor  safety,  and  it  has  operated 
in  virtual  secrecy  for  the  last  15  years.  It  has  never  made  public  a 
technical  report  on  any  aspect  of  reactor  safet}^  It  writes  a  vague, 
two-  or  three-page  letter  that  states  that,  if  "due  consideration"  is 
given  to  the  outstanding  safet}^  problems — whatever  that  means — 
then  there  is  "reasonable  assurance" — whatever  that  means — that 
plants  can  operate  without  "undue  risk" — whatever  that  means — to 
public  health  and  safety. 

So  that  one  of  the  problems  we  face  is  simpl}'-  the  various  problems 
that  are  uncovered  in  the  course  of  technical  review  inside  the  AEC 
are  secreted  within  these  committees.  They  made  certain  cosmetic 
changes.  When  this  committee  meets  now,  for  example,  under  the 
Federal  Advisory  Committees  Act,  the  public  can  come  in  and  attend 
those  sessions  that  the  industry  already  had  previously  attended.  I 
mean,  when  a  utility  company  comes  in  and  tries  to  sell  the  Com- 
mittee on  its  nuclear  powerplant,  the  public  can  sit  there  and  listen 
to  the  talk.  When  the  AEC  regulatorv  staff  comes  before  the  commit- 
tee, the  public  can  listen  to  this  talk.  But  the  public  has  been  and  con- 
tinues to  be  denied  access  to  all  other  aspects  of  committee  operations. 
The  committee's  own  anah^sis  of  these  technical  issues  is  not  open  to 
the  public. 

Senator  Ribicoff.  Are  there  any  further  military  safeguards  in- 
volved in  this  entire  subject  of  nuclear  energy  reactors? 

Mr.  Ford.  The  Advisor}-  Committee  on  Reactor  Safeguards  spends 
a  very  small  fraction  of  its  time  reviewmg  reactors  that  are  used 
producing  materials  for  weapons.  But,  beyond  that,  this  whole  opera- 
tion of  the  AEC  regulatory  staff  and  advisory  committees  is  all  com- 
pletely divorced,  to  my  knowledge,  from  an.ything  having  to  do  with 
the  weapons  program. 

But  I  thfaik  eliminating  the  secrecv  of  the  AEC  and  of  these  com- 
mittees  m  a  statutory  way,  insisting  on  full  and  complete  disclosure 
by  these  committees,  would  do  a  great  deal  for  the  long  run  to  improve 
the  regulation.  But  the  problem  we  face  at  the  moment  is  that  it  is  one 
thing  to  talk  about  how  we  should  continue  to  license  nuclear  power- 
plants;  our  problem  at  the  moment  is  that  the  particular  type  of  reac- 
tors that  have  been  designed  in  a  particular  wa}^,  they  have  been  de- 
signed and  researched  in  the  inadequate  wa}^  that  they  have  been 
researched,  are  now  operating  in  the  United  States  and  many  more  are 
proposed. 

And  it  is  not  as  if  we  are  in  a  position  of  just  improving  the  admin- 
istrative structure.  There  are  substantive  safety  problems  of  the  great- 
est urgency  that  are  outstanding,  and  that  is  why  I  say  that  the  matter 
falls  to  the  Congress  for  some  type  of  resolution.  The  AEC  is  willing 
to  gamble,  as  I  mentioned  before,  that  the  accident  will  not  happen 
before  they  get  the  safety  systems  developed  or  perfected.  They  are 
willing  to  gamble,  and  I  think  that  that  is  not  an  appropriate  move  for 
the  country  in  general. 
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And  I  think  that  we  have — ^for  example,  if  you  take  the  waste 
disposal  question — I  mean,  we  have  a  situation  that  I  tliink  can  fairly 
be  described  as  an  emergency.  The  AEC  is  storing  large  quantities 
of  radioactive  wastes  toda}^  in  a  supremel}^  careless  mamier. 

RADIOACTIVE  WASTE  LEAKED 

Let  me  document  this  precisely.  In  June  of  this  year,  it  was  dis- 
covered that  115,000  gallons  of  high-level  radioactive  waste  leaked 
out  of  a  tank  in  the  AEC's  waste  storage  facility  in  Hanford,  Wash. 

Senator  Ribicoff.  Wliere?  Hanford,  Wash.? 

Mr.  Ford.  Yes. 

The  AEC's  investigation  of  this  revealed,  first,  that  the  tank  had 
been  leaking  for  several  weeks;  secondh^,  that  no  automatic  alarm 
S3''stem  alerted  anyone  of  the  leak.  I  note  that  any  freshmen  engineer 
at  MIT  could  design  for  you  an  automatic  alarm  system  that  would 
tell  3^ou  when  the  level  of  a  liquid  in  a  tank  was  falling  below  a  certain 
set  point;  however,  no  automatic  alarm  system  was  installed.  The 
management  in  charge  of  the  storage  facility  did  not  re^dew  the 
monitoring  reports.  Once  a  week,  someone  went  around  to  the  tank 
and  read  an  indicator  that  showed  what  the  liquid  level  was  in  the 
tank,  but  no  one  bothered  to  compare  the  liquid  level  for  2  weeks, 
winch  would  have  shown  that  the  tank  was  leaking.  There  was  no 
preventive  maintenance  applied  to  the  monitoring  equipment,  and 
persons  with  responsibilities  for  overseeing  storage  of  these  waste 
materials  had  no  formal  training  to  assist  them  in  the  execution  of 
their  responsibilities. 

COULD  RADIOACTIVE  MATERIAL  BE  STOLEN? 

Senator  Ribicoff.  Could  this  radioactive  material  be  stolen? 

Mr.  Ford.  Well,  that  is  another  concern.  It  would  not  be  profitable 
to  an3"one  in  particular  to  steal  this  type  of  radioactive  material. 
What  would  be  profitable  for  someone  to  steal  would  be  the  material 
from  which  nuclear  weapons  can  be  made.  I  should  emphasize 

Senator  Ribicoff.  This  radioactive  material  that  leaked,  contains  a 
potential  danger  to  man,  does  it  not? 

Mr.  Ford.  It  does,  indeed. 

Senator  Ribicoff.  So,  if  you  can  highjack  planes  to  threaten 
people  or  policies,  could  you  highjack  radioactive  material? 

Mr.  Ford.  Yes. 

I  simply  wanted  to  suggest  that  if  someone  wanted  to  highjack 
radioactive  material,  thej'^  would  not  take  the  type  involved  in  the 
Hanford  leak.  There  is  other,  much  more  potent  material,  that  they 
would  steal. 

Reactors,  as  you  know,  cannot  explode  like  a  bomb;  they  do  not 
have  the  right  type  of  material  in  them.  However,  as  a  byproduct, 
one  of  the  waste  products  is  plutonium,  which  is  the  material  for  our 
nuclear  warheads.  Each  reactor  produces  an  appreciable  C[uantity  of 
plutonium  every  year.  The  plutonium  is  separated  from  the  other 
waste  materials  inside  of  the  reactor.  And  by  the  year  2000,  if  the 
nuclear  program  goes  ahead  as  it  is  proposed,  we  will  be  producing 
about  88  tons  of  plutonium  a  year. 
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Now,  what  must  be  kept  in  mind  is  that  pliitonium  is  one  of  the 
most  toxic  substances  known  to  man.  On  a  weight  basis,  it  compares 
with  botuHsm.  I  mean,  a  quantity  of  phitonium  the  size  of  a  grain 
of  pollen,  if  it  were  inhaled,  is  sufficient  to  give  a  man  lung  cancer. 
The  amount  of  plutonium  3^ou  could  put  in  this  glass  is  enough  to 
create  widespread  injur}'-  to  man.  In  addition,  plutonium  is  a  material 
from  which  nuclear  weapons  can  be  made.  But  even  if  the  highjacker 
or  terrorist  did  not  make  a  nuclear  weapon  out  of  it,  he  still  had  an 
immensely  toxic  material  that  could  be  used  for  the  purposes  of  black- 
mail. 

We  have  reviewed  the  procedures  that  the  AEC  has  applied  to  the 
handling  of  these  radioactive  wastes  and  the  handling  of  plutonium. 
And,  basically,  up  until  a  few  months  ago,  if  you  wanted  to  ship 
plutonium,  you  would  simply  get  on  the  phone  and  you  would  call 
up  Schultz's  Trucking  and  j^ou  would  say,  "I  would  like  to  send 
plutonium  to  Chattanooga,"  where  it  would  catch  a  Delta  jet 
some  place.  That  is  the  frightening  way  that  this  special  material 
was  handled. 

And  we  have  the  greatest  anxiety  that  since  this  material  is  so 
potent  in  such  small  quantities  that  it  will,  in  fact,  be  diverted  and 
used  by  someone  in  our  troubled  times  for  bad  purposes. 

Senator  Ribicoff.  Let  me  go  back  to  some  basics. 

Would  your  group  advocate  the  shutting  down  now  of  all  nuclear 
energy  plants. 

Mr.  Ford.  No.  As  I  said  before 

Senator  Ribicoff.  I  know.  But  you  do  not  propose  that? 

Mr.  Ford.  We  do  not. 

Senator  Ribicoff.  You  are  concerned  about  safeguards  to  health 
and  safety  all  along  the  line,  the  wastes,  how  the  plants  are  operated, 
the  safeguards,  what  happens  in  the  research,  what  happens  in  methods 
and  technology. 

LEGISLATIVE    SAFEGUARDS 

How  do  you  write  into  this  legislation  as  many  safeguard  guarantees 
as  we  can  find? 

Mr.  Ford.  Well,  what  I  have  been  trying  to  suggest.  Senator,  is 
that  the  legislation  before  the  committee  does  not  address  the  issue. 
We  have  a  present  crisis:  nuclear  powerplants  that  have  pronounced 
safety  problems.  But  all  this  legislation  provides  for  is  a  renaming  of 
the  organization  that  now  licenses  nuclear  powerplants.  It  does  not 
address  the  imminent  problems  that  we  have. 

I  think  that  I  would  not  be  prepared  to  propose  a  comprehensive 
legislative  program  for  dealing  with  nuclear  power.  Our  expertise  is 
in  the  technical  studies  of  its  underlying  problems,  and  we  can  more 
or  less  present  them  before  people  with  appropriate  skills  such  as  this 
committee  and  its  staff,  but  we  are  not  the  designers  of  legislation 
ourselves. 

But  it  would  seem  to  me  that  the  principal  components  of  this 
legislation  should  be  something  like  the  following.  First  of  all,  the 
Nuclear  Energy  Commission  should  be  established,  a  Nuclear  Energy 
Commission. 

Senator  Ribicoff.  So  you  are  dividing  it.  You  are  for  the  Nuclear 
Energ}"  Commission,  is  that  right? 

Mr.  Ford.  I  am  for  that,  I  think,  from  an  administrative  point  of 
view.  ikjd 
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Senator  Ribicoff.  All  right. 

Tell  me  what  you  do  not  like  about  that  setup,  or  what  bothers  you 
about  that  setup? 

Mr.  Ford.  Well,  what  bothers  me  about  the  setup  is  simply  that 
it  is  a  means  just  for  continuing  without  any  overhaul  or  review  of  the 
licensing  of  plants  with  these  tremendous  safety  problems.  It  takes 
the  same  people  who  have,  in  our  judgment,  performed  quite  badly 
and  simpler  says  to  them  that  you  are  going  to  have  continuing  powers 
in  this  area. 

Senator  Ribicoff.  All  right. 

Where  are  we  going  to  get  the  people  who  can  overview  those  indi- 
viduals who  you  feel  have  failed  in  the  past? 

Where  do  you  get  that  group,  and  how  do  you  set  them  up  in  this 
apparatus? 

Mr.  Ford.  Well,  I  think  that  a  community  of  scientists  at  large — 
there  is  a  large  number  of  scientists  and  engineers.  I  think  in  the  same 
manner  in  which  executives  are  appointed,  managers  are  appointed, 
that  people  who  have  independence  from  the  nuclear  industr}^  and 
from  the  nuclear  program  in  the  past  can  be  set  up  as  the  reviewers. 

Senator  Ribicoff.  But  there  is  a  group  of  advisers  now  who  3^ou 
feel  have  not  been  doing  their  job? 

Mr,  Ford.  Well,  I  think  that  the  advisers,  for  all  1  know,  have  been 
doing  a  splendid  job.  Our  problem  is  that  the  AEC  management  has 
ignored  the  advice  of  its  own  scientists,  of  its  own  advisory  committee, 
this  secret  advisoiy  committee. 

Senator  Ribicoff.  Yes.  But  there  has  been  given  to  you  many  of 
these  reports  and  many  of  these  anal3'ses.  The  advisory  group  of 
scientists  and  engineers  are  not  men  and  women  on  the  payroll  of  the 
Atomic  Energy  Commission.  These  are  men  who  are  in  the  universities 
and  engineermg  firms  around  the  countr}^.  Is  that  right? 

AEC   CONSULTANTS 

Mr.  Ford.  But  they  work  halftime  for  the  AEC  as  consultants. 

Senator  Ribicoff.  The}^  are  consultants,  but  they  are  men  and 
women  that  you  know,  that  j^ou  socialize  Avith,  that  3^ou  work  with 
at  the  universities  and  firms. 

Do  they  talk  to  you  about  this  problem?  I  do  not  mean  you  person- 
ally, but  to  you  and  other  men  who  are  of  this  concerned  scientific 
group? 

Mr.  Ford.  The  members  of  the  AEC's  advisory  committee  have 
refused  in  all  instances  to  talk  to  us  about  the  substance  of  reactor 
safety.  We  have  submitted  to  the  Advisory  Committee  on  Reactor 
Safety  numerous  letters  asking  them  for  their  technical  views  of  the 
various  outstanding  safety  problems.  We  have  met  individuals  from 
the  committee  on  various  occasions  and  have  tried  to  ask  them  for 
their  views  on  critical  safety  issues,  and  they  have  refused  on  all  of 
these  occasions  to  answer  any  questions. 

I  wrote  a  letter  to  them — one  of  the  fii'st  things  I  did  when  I  became 
involved  in  studies  of  nuclear  power — asking  for  an  interpretation  of 
one  of  their  brief  httle  letters,  and  I  got  a  call  back  from  Mr.  Fraley 
who  ip  secretary  to  the  advisory  committee,  telling  me  that  "the 
Advisory  Committee  on  Safeguards  does  not  clarify  itself." 
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Senator  Ribicoff.  Wlio  is  chairman  of  that  advisory  committee? 

Mr.  Ford.  At  the  moment,  the  chairman  is  a  man  named  Harold 
Mangelsdorf. 

Senator  Ribicoff.  Where  is  he  located? 

Mr.  Ford.  His  office  is  at  1717  H  Street,  Washington, 

Senator  Ribicoff.  In  other  words,  that  is  a  full-time  job,  the 
chairmanship? 

Mr.  Ford.  I  believe  the  chairmanship  is  a  full-time  job.  The  other 
members,  as  a^ou  suggested,  are  mostly  academics.  David  Okrent  from 
UCLA,  Edward  Mason  from  MIT,  Dade  Moeller  from  Harvard  School 
of  Public  Health,  people  like  that. 

Senator  Ribicoff.  Do  you  feel  that  the  men  you  are  talking  about 
have  abdicated  their  pubhc  responsibility? 

Mr.  Ford.  I  have  managed  to  try  and  discuss  that  matter  with  one 
member  of  the  committee,  and  I  asked  him  how  did  he  think  that 
the  AEC  could  continue  to  license  nuclear  powerplants  with  all  of  the 
unresolved  safety  problems  that  his  own  committee  had  identified. 
And  he  stated  that  the  committee  had  made  an  overall  judgment  that, 
all  things  considered,  the  risk  was  acceptable  in  light  of  all  the  various 
alternatives. 

And  I  tried  to  point  out  to  him  that,  under  the  statutory  provisions 
setting  up  this  committee,  it  does  not  give  the  committee  the  re- 
sponsibility for  making  this  overall  political  judgment  on  whether  the 
risks  are  acceptable.  It  simply  instructs  the  committee  to  report  to  the 
AEC  on  the  hazards  associated  with  nuclear  power  operation. 

In  those  terms,  I  think  the  committee  has  failed,  without  any  doubt, 
to  perform  that  responsibility.  They  have  never  issued  a  meaningful 
technical  report  on  the  safety  problems. 

RESPECTABILITY    OF    UNION    OF    CONCERNED    SCIENTISTS 

Senator  Ribicoff.  Well,  let  me  ask  a  practical  question.  How  does 
the  Atomic  Energy  Commission  look  upon  the  Union  of  Concerned 
Scientists? 

Do  they  respect  you?  Do  they  think  you  are  crackpots,  or  how  do 
they  react  to  you? 

When  you  try  to  talk  to  them,  do  they  listen  to  you?  Have  you  ever 
sat  down  with  Mr.  Mangelsdorf  or  Dixy  Lee  Ray  to  discuss  these 
problems?  Have  they  ever  sat  down  and  discussed  these  with  you? 

Mr.  Ford.  Well,  I  think  we  have  worked  quite  closely,  although 
ciuite  secreth^,  with  several  of  the  agency's  scientists.  We  have  com- 
municated the  results  of  their  research  to  the  public,  and  they  feel 
that  we  have  done  so  in  a  correct  wa}^.  They  also  respect  our  own 
technical  studies  on  safety. 

Now,  as  far  as  the  AEC's  general  regard  of  our  group,  the  overview 
on  nuclear  power  that  we  are  filing  today  with  the  committee  has  an 
appendix  which  includes  comments  by  scientists  and  engineers  on  the 
work  of  the  Union  of  Concerned  Scientists  the  AEC's  own  scientists 
wrote,  in  an  internal  memo  as  following: 

The  three  members  of  the  Union  of  Concerned  Scientists  met  with  members  of 
the  Oak  Ridge  National  Laboratory''  staff.  We  felt  that  the  technical  publications 
of  this  group,  as  well  as  their  professional  integrity,  justified  a  meeting  with  them. 

The  three  members  of  the  Union  of  Concerned  Scientists  who  visited  here 
appeared  to  be  well  educated  and  dedicated  people.  According  to  them,  they  had 
not  received  satisfactory  answers  from  either  the  utility  or  the  vendor  in  the  case 
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of  the  Pilgrim  reactor  as  to  some  of  the  issues  raised  in  the  papers.  [These  are  our 
technical  papers  criticizing  ractor  safety.]  So  they  felt  compelled  to  undertake 
the  intervening  role. 

In  pursuing  this  role,  they  have  become  intimately  familiar  with  the  relevant 
published  literature,  and  their  experience  has  led  them  to  examine  the  situation 
closely,  and  they  have  become  aware  of  various  deficiencies  in  the  case  for  emer- 
gency cooling  system  performance. 

So  we  find  among  the  AEC's  own  scientists 

Senator  Ribicoff.  Have  you  ever  sat  down  with  the  chairman  of 
the  advisor}^  committee  or  Dixy  Lee  Ray? 

Mr.  Ford.  I  have  not  sat  down  with  either  of  those  two  people. 
We  have  cHfficulty,  since  we  are  involved  in  litigation  and  so  forth, 
with  the  rules  governing  ex  parte  communication,  so  far  as  talking 
to  Chairman  Ray  is  concerned.  But  I  have  talked  in  the  last  3'ear 
with  three  of  the  members  of  the  Advisor}^  Committee  on  Reactor 
Safeguards,  and  in  two  of  those  cases  they  refused  to  say  virtually 
anything. 

In  one  of  those  cases,  one  of  the  members  explained  to  me  how  the 
committee  believed  that,  even  though  the  safety  problems  were  un- 
resolved, they  thought  there  was  a  small  enough  risk,  such  that  for  a 
small  munber  of  reactors,  the  program  could  go  ahead.  Although  he 
stated  if  we  had  a  large  number  of  reactors  like  the  ones  we  have  now, 
the  advisor^"  committee  would  be  opposed  to  that. 

LEGISLATING    SAFEGUARDS 

Senator  Ribicoff.  You  see,  we  know  you  have  to  do  research  on 
alternate  sources  of  energy.  We  do  have  an  obligation  to  make  sure 
that  all  possible  health  and  safety  safeguards  are  protected. 

We  would  like  for  the  mechanism  to  be  independent  to  assure  the 
Congress,  the  President,  and  the  American  peoj^le,  that  what  is  being 
done  is  being  done  with  all  these  safeguards  in  mind. 

I  do  not  have  the  technological  expertise  to  imderstand  the  health 
and  safety  problems  involved  here.  And  yet  I  can  see  that  they  are 
with  us. 

Wliere  can  Ave  put  into  this  legislation  an  independent  source  to 
give  the  Congress,  the  President,  and  the  public  assurance  that  eveiy- 
thing  possible  is  being  done? 

Mr.  Ford.  The  NEC,  as  it  is  described  here,  includes  a  regulatory 
organization  and  a  general  provision  that  this  NEC  may  be  able  to 
conduct  whatever  research  they  feel  is  necessary  on  the  question  of 
nuclear  safet3^  And  one  thought  in  this  area  might  be  simph^  to  sepa- 
rate those  two  functions:  to  set  up  a  judicial  review  organization  that, 
as  an  administrative  agency,  could  decide  on  nuclear  powerplant 
licensing,  that  will  have  its  advisoiy  committee,  that  \^'ill  have  a  regu- 
latory staff  to  review  the  licensing  applications,  and  to  make  a  formal 
position  on  that  licensing  application;  but  to  have  independent  of  that 
organization  a  separate  agency,  which  is  simply  the  reactor  safety  re- 
search administration,  vrhich  simph,^  conducts  technical  research  and 
makes  these  research  studies  available  to  anyone.  They  would  make 
them  available  to  the  Nuclear  Energy  Commission;  they  would  make 
their  personnel  available  to  citizen  groups  as  A\-itnesses  that  can  be 
called  in  reactor  licensing  proceedings. 
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REVIEW  OF  LICENSING  PROCEEDINGS 

I  think  that,  in  addition,  to  insure  a  reactor  hcensing  process  of  some 
integrit}^,  that  major  repairs  could  be  effected  in  the  hcensing  proceed- 
ings themselves.  There  has  recently  been  a  major  re^dew  of  AEC 
licensing  proceedings  done  here  at  George  Washington  University 
under  a  grant  from  the  National  Science  Foundation,  and  it  reported, 
for  example,  on  the  over  weening  bias  on  the  entire  licensing  process, 
that  the  citizen  groups  were,  by  and  large,  completely  frustrated  in 
any  attempt  to  exercise  adjudicator^^  rights. 

For  example,  if  I  live  next  to  a  nuclear  powerplant,  a  proposed  nu- 
clear powerplant,  and  I  want  to  oppose  its  licensing,  well,  one  thing  I 
might  do  is  study  the  scientific  literature.  I  might  find,  for  example, 
that  in  such  and  such  an  Atomic  Energy  Commission  laboratory,  there 
are  people  who  have  certain  beliefs  which  I  feel  are  material  to  the 
hearing,  which  would  influence  the  decision  and  should  influence  the 
decision  of  reactor  licensing. 

Well,  at  the  moment.  Atomic  Energy  Commission  rules  of  practice 
governing  licensing  prohibit  me  from  getting  a  subpena  for  any  of 
these  technical  experts.  The  Atomic  Energy  Commission  has  taken  the 
position  that  it  alone  can  decide  what  Atomic  Energy  Commission 
employees  appear  as  witnesses  in  licensing  proceedings. 

And  I  think  one  clear  example  of  the  AEC's  overreaching  itself  is 
the  fact  that  there  were,  in  some  of  the  licensing  hearings,  contractors 
to  the  AEC  whose  personnel  were  requested  on  an  intervener's  behalf, 
and  the  AEC  appeal  board  was  forced  to  allow  the  interveners  the 
right  to  subpena  these  contractor  employees.  Then  the  AEC  turned 
around  and  changed  its  regulations  to  define  the  term  "emplo^^ee"  to 
include  contractor  employees.  The  attempt  to  prevent  criticism  of 
reactor  safety  is  manifest  in  this  type  of  administrative  maneuver. 

So  that  you  have  the  situation  where  citizen  groups  were,  by  a  very 
active  and  vigorous  AEC  Office  of  the  General  Counsel,  prohibited 
from  getting  witnesses  who  can  present  information  that  is  quite 
germane  to  the  licensing  proceeding. 

Senator  Ribicoff.  Now,  as  I  look  at  the  setup  of  ERDA,  you  have 
an  Assistant  Administrator  for  Environment  Safety-  and  Conserva- 
tion, and  then  separate  Assistant  Administrators  for  fossil  energy, 
nuclear  energy,  advanced  energ}^  systems,  and  national  security.  One 
of  the  functions  that  each  of  these  Assistant  Administrators  will  be 
responsible  for  is  environmental  safety  and  conservation.  All  these 
functions  are  supposed  to  fuse  together;  but  you  do  not  have  much 
faith  in  the  possibility  of  doing  that  from  past  experience;  that  is,  that 
all  the  divisions  headed  by  the  Assistant  Secretaries  would  all  react 
generally  to  what  the  overall  policy  of  the  top  management  is. 

Mr.  Ford.  Well,  I  think  that  would  be  my  expectation.  When  I 
first  became  involved  in  these  studies  of  nuclear  power  I  simply  had 
no  suspicion  whatsoever  that  scientific  and  technical  information  was 
being  deliberately  manipulated  and  suppressed  b}"  the  AEC.  I  mean, 
major  research  programs  in  this  country-  dealing  with  nuclear  power- 
plant  safety  have  been  terminated  b}^  administrative  fiat  inside  the 
AEC  for  the  reason  that  the  results  from  this  safety  research  program 
were  showing  that  there  were  reactor  safety  problems  where  the 
industry  had  assured  that  reactor  safety  problems  did  not  exist. 
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The  management  of  the  Atomic  Energy  Commission,  for  example 
has  censored  the  reports  from  AEC's  safety  laboratories.  I  can  refer 
3'0ii  to  sworn  testimony  by  a  man  whose  reports  were  so  treated. 

The  AEC  has  attempted — people  who  are  presently  management 
level  people  in  the  AEC — they  have  attempted  to  censor  the  results 
of  research  reports  that  AEC  scientists  wanted  to  present  before  pro- 
fessional society  meetings. 

SUPPRESSED  AEC  REPORTS 

Senator  Ribicoff.  Do  3^011  have  a  summary  or  do  you  have  copies 
of  the  reports  that  have  been  suppressed? 

Mr.  Ford.  We  have  some,  but  in  some  cases  the  report  does  not 
exist.  We  have  forced  a  lot  of  reports  that  were  suppressed  to  have  to 
be  made  public.  I  have  several  thousand  pages  of  those  which  can 
certainly  be  made  available. 

I  can  tell  you,  for  example,  just  to  give  some  concreteness  to  this 
discussion,  of  the  type  of  material  that  has  been  suppressed.  In  1971 
the  AEC  wanted  to  reorganize  its  reactor  safety  research  program. 
The3^  asked  their  principal  consultants  on  reactor  safety  to  do  a  status 
report  that  told  w^here  we  were  in  our  understanding  of  some  of  these 
critical  problems.  The  report  was  done  under  the  leadership  of  George 
Brockett,  who  was  one  of  the  AEC's  leading  experts  in  reactor  safety. 
He  presented  the  results  of  his  study  in  a  major  report.  There  was  a 
summary  table  in  the  report  that  listed  28  areas  where  you  needed 
technical  information  to  analyze  emergency  cooling  system  perform- 
ance; and  it  gave  a  status  report  for  each  of  the  28  areas  in  the  table. 

And  the  status  report,  reading  out  of  the  column,  read,  "Unverified, 
inadequate,  incomplete,  uncertain,  imprecise,"  etc.  In  seven  of  the 
critical  areas  there  simpl}^  was  no  status  report  because  there  was  no 
information  at  all  in  those  areas. 

Now,  this  particular  report  was  done  under  contract  to  the  AEC's 
Division  of  Reactor  Development  and  Technology,  which  oversaw  the 
safety  research.  And  this  Division  of  Reactor  Development  and  Tecli- 
nologv  is  what  will  evolve  in  this  present  legislation  into  the  backbone 
of  ERDA. 

The  Division  of  Reactor  Development  and  Technology  did  not 
make  this  report  public.  Moreover,  the  Division  of  Reactor  Develop- 
ment and  Technology  did  not  make  this  report  available  to  the  Atomic 
Energy  Commission  licensing  staff.  The  AEC  licensing  staff  saw  the 
report  for  the  first  time,  when,  after  it  had  been  leaked  to  us,  we  made 
the  report  public. 

Information  critical  to  reactor  safety  was  being  suppressed. 

Now,  there  was  a  public  hearing  last  year  in  which,  for  the  fii'st 
time,  we  forced  the  AEC  to  allow  us  to  crossexamine  their  o-wn  safety 
experts;  and  what  has  developed  out  of  that  hearing  is  that  the  people 
who  are  the  principal  critics  of  AEC's  safety  policy  have  by  and  large 
been  removed  from  their  positions. 

This  man  whom  I  quoted  earlier  was  so  treated.  This  man.  Dr. 
Morris  Rosen,  was  in  charge  of  emergency  cooling  systems  analysis. 
But  shortly  after  he  wTote  a  memorandum  opposing  AEC  policy,  he 
was  removed  from  his  position. 

Senator  Ribicoff.  What  happened  to  him? 

Was  he  fired  from  the  AEC? 
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OUTSPOKEN   AEC    STAFF    REMOVED 


jMr.  Ford.  He  was  put  into  a  technical  advisor}^  office  where  he  no 
longer  had  anj^  responsibility  over  emergency  cooling,  and  after  several 
months  in  that  office  he  resigned,  and  he  now  works  in  Seoul,  Korea, 
for  the  International  Atomic  Energy  Agency. 

Mr.  J.  Curtis  Haire,  for  example,  who  is  in  charge  of  the  Agency's 
principal  research  effort  in  emergency  cooling,  he  testified  at  pages 
7591  through  7593  of  the  AEC's^ hearing  record  (Docket  RM  50-1) 
that  the  AEC  was  censoring  reports  from  his  safety  research  program 
to  prevent  Congress  from  raising  embarrassing  questions  on  nuclear 
power. 

Mr.  Haire  was  removed  from  his  position.  I  was  out  in  the  laboratory 
subsequent  to  his  removal,  and  I  asked  him  Avhether  he  was  being 
censored  any  more;  and  he  said,  "No,  I  am  not.  I  am  not  allowed  to 
write  anything  an^^  more."  He  was  completely  removed  from  the 
safety  research  program. 

Oak  Ridge  National  Laboratory  had  a  major  safety  research  pro- 
gram and  a  Nuclear  Safety  Division.  The  head  of  the  nuclear  safety 
program  v,Tote  to  the  AEC  Director  of  Regulation  at  the  same  time 
they  had  this  public  hearing;  and  he  said  in  his  letter,  a  30-page  letter, 
that  it  was  appropriate  for  him  to  give  comments  on  the  validity  of 
these  AEC  safety  regulations  now  that  a  public  hearing  was  scheduled. 
And  he  indicated  on  the  letterhead  that  this  letter  was  in  reference 
to  the  AEC's  docket  on  emergency  cooling;  and  thus,  it  should  have 
been  filed  in  the  public  document  room. 

What  he  said  in  the  letter  was  that  the  people  in  his  laborator}^  do 
not  believe  that  the  AEC's  safety  regulations  provided  reasonable 
protection  for  the  public  health  and  safety. 

The  AEC  did  not  docket  this  letter  as  it  was  supposed  to.  It  was 
returned  to  the  Oak  Ridge  National  Laboratory  and  not  made  public. 
It  was  made  public  b}^  us.  It  was  leaked  to  us,  and  we  put  it  into  the 
hearing  record.  And  the  nuclear  safety  program  man  who  was  in 
charge  of  it  is  no  longer  in  charge  of  it.  The  program  does  not  exist. 
The  critical  research  program  that  they  had  undertaken  to  show 
whether  or  not  certain  phenomena  would  oppose  the  operation  of  the 
safety  system — that  program  was  completely  terminated. 

I  think  these  examples  show  something  about  the  AEC  management. 
And  I  simpl}^  cannot  see,  mth  this  information  in  front  of  us  in  the 
table,  how  one  in  good  conscience  can  simply  say  that  these  same  people 
mil  become  the  Nuclear  Energy  Commission  and  the  nuclear  program 
will  go  on  ahead. 

I  mean,  it  is  very  difficult  to  believe,  I  think,  that  nuclear  power 
with  all  of  its  great  hazards  would  have  been  developed  mth  anything 
less  than  the  greatest  care  and  diligence.  I  mean,  the  potential  for  such 
large  accidents  is  so  apparent. 

But  nevertheless,  however  nonintuitive  this  set  of  circumstances  is, 
that  is  the  circumstance;  and  remedial  action  has  to  be  taken  to 
remedy  this  circumstance.  It  is,  at  least  not  in  ni}^  judgment,  found  in 
the  legislation  under  consideration. 

Senator  Percy.  Mr.  Ford,  I  would  like  to  ask  you  specifically  about 
the  legislation,  if  a^ou  do  not  mind  the  interruption.  I  am  continually 
concerned  about  how  a'ou  operate  under  emergency  conditions  partic- 
ularly how  much  power  you  do  give  and  how  you  short  circuit  some  of 
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the  procedures  that  have  been  estabhshed  when  you  were  not  under 
those  conditions. 

EMERGENCY  POWERS 

I  would  Uke  to  ask  for  3^our  judgment  about  the  rehitionship  between 
the  emergency  powers  of  the  Federal  Energy  Administration  as  pro- 
posed in  the  legislation  and  the  requirements  for  protecting  the  public 
safety  and  the  environment. 

In  trying  to  cope  with  the  immediate  energy  shortages,  specifically 
should  the  Federal  Energy  Administration  have  the  specific  authority 
to  temporaril}^  suspend  regulations  of  either  the  EPA  on  air  qualit}^  or 
the  AEC  on  nuclear  powerplants  licensing? 

j\Ir.  Ford.  Well,  I  think  that  in  terms  of  the  back  of  the  envelope 
cost  benefit  analysis  that  is  being  clone,  in  terms  of  the  price  we  pay,  of 
not  having  adequate  supplies  of  oil;  and  the  benefits,  therefore,  we 
would  gain  by  using  dirty  fuel,  I  think  that  it  certainly  would  seem 
appropriate  to  provide  for  the  authority  to  suspend  temporaril}^  air 
quality  regulations. 

But  I  think  that  this  has  to  be  done  in  such  a  way  that  it  gives  the 
industry  no  incentive  to  count  on  the  suspension  of  these  regulations 
every  time  bad  planning  and  pricing  policy  create  an  energy  crisis. 

DISINCENTIVE 

I  think  at  the  same  time,  though,  when  utilities  are  allowed  to  burn 
high  sulfur  coal,  that  they  should  be  taxed  for  the  effluent  that  that 
will  create.  Moreover,  the  price  structures  that  they  are  allowed  to  use 
for  the  sale  of  that  electricity  should  not  be  such  as  to  encourage  the 
consumption  of  electricit}^  And  in  this  way  you  can  say  to  the  utility 
companies,  yes,  for  the  winter  months  of  1973-74  3^ou  can  burn  high 
sulfur  coal  or  oil,  but  you  have  to  pay  a  tax  on  it.  You  cannot  give 
people  an  incentive  to  use  it. 

Senator  Percy.  In  other  words,  there  should  be  an  accompanying 
disincentive  for  continued  use  beyond  the  emergenc}'  period? 

Mr.  Ford.  Right.  A  disincentive  for  continued  use. 

Senator  Percy.  But  how  does  that  apply  to  safety  and  the  licensing 
of  a  nuclear  powerplant? 

How  do  you  have  a  disincentive  once  you  have  licensed  a  plant  that 
may  or  may  not  be  safe  to  continue? 

Mr.  Ford.  Well,  I  think  the  fact  of  the  matter  is  that  nuclear 
powerplants  are  not  going  to  be  able  to  play  any  role  in  extricating 
ourselves  from  this  winter's  energy  problem.  As  a  matter  of  fact,  one  of 
the  problems,  one  of  the  components  of  the  energy  crisis  at  the  moment 
is  that  the  nuclear  powerplants  are  performing  in  such  an  unreliable 
wa}^  that  that  is  part  of  the  energy  problem. 

nuclear  powerplants  operating  at  half  power 

I  mean,  consider  the  case  of  New  England.  We  have  five  large 
nuclear  powerplants,  and  one  would  think  that  we  need  every  bit  of 
power  that  they  can  produce.  Well,  unfortunate^,  this  fall  it  was 
discovered  that  there  was  some  unsuspected  safety  problems  affecting 
a  couple  of  these  plants.  One  of  them  had  to  be  shut  down.  I  believe 
it  is  now  operatmg,  but  not  at  full  power  because  it  has  another  safet}^ 
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problem.  One  of  them,  Boston  Edison's  large  plant  is  only  allowed 
to  operate  at  50  percent  power  because  of  suspected  structural  dam- 
age in  the  reactor  core.  Another  one  of  the  plants,  the  Millstone  plant 
in  Connecticut,  has  not  produced  power  in  something  like  10  out  of 
the  last  12  months  because  of  an  accumulation  of  safety  problems 
there. 

So  I  think  at  the  moment  nuclear  plants  are  being  restricted  quite 
seriously  in  operations  because  of  the  safety  problems.  And  it  simply 
is  not  practical  to  speak  of  their  being  brought  into  service  right  away. 

NUCLEAR  ACCIDENT  NEAR  WESTERN  WHITE  HOUSE 

And  President  Nixon's  neighborhood  nuclear  powerplant  in  Califor- 
nia, a  few  thousand  yards  from  the  Western  White  House,  experienced 
a  very  serious  accident  on  October  21.  I  do  not  think  the  President 
was  aware  of  this  when,  in  his  speech  at  Disney  World,  he  talked  about 
how  even  he  lived  next  to  a  nuclear  plant.  I  mean,  the  accident  oc- 
curred. It  was  aggravated  seriousl}^  by  an  operating 

Senator  Percy.  When  did  the  accident  occur? 

Mr.  Ford.  October  21,  1973. 

Senator  Percy.  And  when  was  the  President's  speech? 

Mr.  Ford.  The  President's  speech  was  sometime  during  November. 

Senator  Percy.  And  how  serious  was  the  accident? 

Mr.  Ford.  Well,  no  one  was  killed  or  injured,  but  the  accident  re- 
vealed a  number  of  substantial  weaknesses  in  the  design  of  the  plant. 
It  was  sort  of  an  index  of  the  plant's  safety.  The  turbine  threw  a  blade 
and  the  condenser  was  damaged.  The  operator  made  an  error  in  trying 
to  shut  down  the  reactor.  The  operator  made  a  subsequent  error  and 
the  emergency  cooling  system  started  to  come  into  operation  but  per- 
formed in  a  defective  manner.  The  emergency  cooling  water  line 
started  vibrating  and  loosened  the  support  hangars  and  damaged  the 
valves.  And  so  it  exposed  a  large  number  of  substantial  safety  prob- 
lems in  that  reactor. 

Senator  Percy.  Mr.  Ford,  you  are  an  economist  essentially,  and  Dr. 
Kendall  is  a  nuclear  higher  energy  physicist.  He  did  not  come  with 
you  today? 

Mr.  Ford.  No.  We  were  both  planning  to  testify  before  this  com- 
mittee last  week,  but  when  the  hearing  was  rescheduled  late  last  week 
for  today  Dr.  Kendall  was  not  able  to  come  because  of  previous 
appointments. 

Senator  Percy.  But  he  stands  behind  this  testimony  of  A'^ours? 

Mr.  Ford.  Oh,  yes. 

Senator  Percy.  And  could  you  tell  us  what  are  your  respective 
positions  in  the  Union  of  Concerned  Scientists? 

APPEARING    FOR    UNION    OF    CONCERNED    SCIENTISTS 

Mr.  Ford.  I  work  fulltime  for  the  Union  of  Concerned  Scientists 
in  doing  reactor  safety  studies. 

Senator  Percy.  What  is  your  title  on  the  staff? 

Mr.  Ford.  I  am  simply  on  the  staff. 

Senator  Percy.  But  you  are  officially  appearing  on  behalf  of  the 
union? 

Mr,  Ford.  That  is  correct. 
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Senator  Percy.  How  broadly  based  is  your  membership?  You  are 
based  in  Cambridge,  but  do  you  have  a  national  membership? 

Mr.  Ford.  We  have  worked  in  the  past  with  scientists  at  different 
institutions  around  the  countr}^;  but  the  membership  is  basically 
limited  to  the  Cambridge  area. 

Senator  Percy.  So  you  do  not  have  members  from  Oregon  or  from 
other  nuclear  installations  and  laboratories? 

Mr.  Ford.  We  have  worked  quietly  with  a  substantial  number  of 
AEC  people  helping  us  do  various  studies  on  reactor  safety  at  various 
AEC  installations;  so  I  guess  there  are  outposts  in  those  areas. 

Senator  Percy.  I  think  you  perform,  obvioush^,  a  very,  very 
valuable  service.  And  I  think  we  are  very  grateful  for  your  testimony 
today  and  for  the  concerns  that  you  have  expressed. 

Both  the  chairman  and  myself  have  worked  in  some  of  the  areas 
that  are  related  to  j^our  concerns.  I  know  we  got  into  the  disposal  of 
poison  gas  problem,  and  you  mentioned  the  disposal  of  115,000  gallons 
of  high  level  radioactive  waste  that  has  leaked, 

I  put  the  legislation  in  that  became  law  that  we  were  not  going  to 
accept  just  a  Federal  Executive  order  and  regulation  on  disposal.  We 
wanted  to  build  it  into  the  law,  and  we  tried  to  plug  all  these  loopholes 
and  concerns  that  we  can. 

We  are  grateful  for  what  I  consider  to  be  the  Ralph  Nader  of  the 
nuclear  field  and  your  group. 

I  would  like,  Mr.  Chairman,  because  of  the  concerns  expressed,  to 
take  this  testimony  and  submit  it  to  the  heads  of  some  of  our  national 
laboratories,  at  Oregon,  Batavia,  Dr.  Wilson,  some  of  the  past  Com- 
missioners of  the  AEC  who  are  themselves — Commissioner  Bocher  of 
Caltech — to  get  their  response.  I  think  it  might  get  us  a  balanced 
picture. 

What  kind  of  reaction  do  you  think  if  we  picked  a  good,  broad 
cross  section  group,  what  kind  of  a  response  do  3'ou  think  we  will  get? 
And  I  might  send  it  to  a  few  people  in  the  industry,  certainly  Common- 
wealth Edison,  and  possibly  J.  Ward  Harris  in  Chicago,  Common- 
wealth Edison  there,  just  to  get  as  balanced  an  impression  as  we  can 
of  the  concerns  that  are  mentioned. 

Mr.  Ford.  Well,  we  can,  if  you  like,  submit  the  names  of  several 
dozen  scientists  in  the  United  States  and  around  the  world  who 
share  our  belief  in  the  existence  of  ver\'  serious  unresolved  reactor 
safety  problems. 

Senator  Percy.  Well,  we  would  like  names  of  some  of  those,  and 
then  our  own  staff  can,  I  think,  develop  some  that  you  might  not  have 
been  in  contact  with. 

But  I  just  wanted  to  express  appreciation  for  your  appearance  here 
and  for  your  contribution. 

Mr.  Ford.  Thank  you. 

Senator  Ribicoff.  We  appreciate  that,  too. 

Without  objection,  what  Mr.  Percy  has  asked  will  be  ordered. 

It  becomes  very  obvious  from  your  testimony  that  we  are  dealing  in 
an  emergency  basis  for  the  Federal  Energy  Administration  and  Energy 
Research  and  Development  Administration.  I  do  not  imagine.  Senator 
Percy,  that  whatever  we  pass  during  the  next  week  is  going  to  be  the 
final  answer.  It  becomes  obvious  that  these  are  stopgap  measures,  and 
that  you  will  have  to  proceed  to  create  a  Department  of  Energy  and 
National  Resources  as  a  permanent  organization.  And  many  of  the 
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problems  that  you  raise  must  be  provided  for.  Without  question,  it 
would  seem  that  there  should  be  some  independent  group  or  com- 
mittee, whatever  you  call  it,  to  work  in  the  field  of  safety  all  across  the 
board  as  we  start  developing  alternate  sources  of  energy. 

I  do  appreciate  what  you  have  said;  I  also  think  the  AEC  should 
be  given  an  opportunity  to  respond  to  your  criticisms,  including  these 
charges  of  secrecy  and  suppression  of  data. 

[The  following  material  was  subsequently  received  for  the  record:] 

U.S.  Atomic  Energy  Commission, 

Washington,  B.C.,  January  I4,  1974- 
Hon.  Abraham  A.  Ribicoff, 

Chairman,  Subcommittee  on  Reorganization,  Research  and  International  Organiza- 
tion, Committee  on  Government  Operations,  U.S.  Senate. 

Dear  Senator  Ribicoff:  The  testimony  of  Dr.  Daniel  Ford  on  Senate  2744 
delivered  to  The  Subcommittee  on  Reorganization,  Research  and  International 
Organization  of  the  Committee  on  Government  Operations  has  been  brought  to 
my  attention.  In  view  of  the  several  general  allegations  made  by  Dr.  Ford  about 
the  AEC,  we  wish  to  submit  this  letter  with  its  enclosures  for  the  record. 

An  unfortunate  and  regressive  aspect  of  the  controversy  over  nuclear  power  in 
the  past  decade  has  been  the  fact  that  all  too  often  extraneous,  irrelevant,  and 
in  some  cases,  deUberately  misleading  issues  have  been  injected  into  the  public 
arena.  In  some  cases  the  adequacy  and  safety  of  nuclear  technology  is  attacked 
through  such  issues  as  Commission  procedures;  the  alleged  stifling  of  dissent 
within  the  Commission's  technical  body;  the  nondisclosure  of  documents  which 
somehow,  if  exposed  to  public  view,  would  "do  in"  the  technology;  and  through 
the  notion  that  the  AEC  has  been  engaged  in  a  program  of  foisting  an  unsafe 
technology  upon  an  unsuspecting  public.  Issues  of  these  types  appear  to  be  the 
basis  of  a  number  of  Dr.  Ford's  allegations  in  testimony  before  the  Subcommittee. 

His  charges  fall  into  two  major  categories  and  several  lesser  ones.  (1)  He  believes 
nuclear  plants  are  unsafe  and  unreliable,  but  that  safe  reactors  could  be  designed. 
The  problem  is  that  AEC  has  not  been  forthcoming  on  the  major  safety  issues. 
This  leads  to  his  second  major  charge  that  (2)  AEC  has  been  engaged  in  a  massive 
cover-up  campaign.  AEC  has  suppressed  and  ignored  adverse  views  by  its  own 
scientists  who  contend  that  safety  systems  will  not  work.  Alleged  suppression  of 
the  Brockett  report  and  the  "secret"  1965  Brookhaven  study  are  cited  as  examples. 
Furthermore,  the  Advisory  Committee  for  Reactor  Safeguards  has  not  provided 
adequate  public  information  and  participation.  The  above  allegations  net  out  to 
the  position  that  regulatory  operations  and  safety  issues  are  shrouded  in  secrecy. 

His  lesser  allegations  include  that  (3)  major  research  programs  were  terminated 
by  administrative  fiat  when  sagety  problems  showed  up ;  (4)  nuclear  wastes  are 
handled  unsafely,  leading  to  an  increased  possibility  of  plutonium  theft;  (5)  the 
breeder  will  not  breed  as  well  as  had  been  hoped;  and  (6)  the  Joint  Committee 
on  Atomic  Energy  has  refused  to  hold  open  hearings  on  reactor  safety  issues. 

Let  me  briefly  address  these  issues  as  raised. 

the  safety  and  reliability  of  nuclear  plants 

Dr.  Ford  in  his  testimony  cites  shutdowns,  malfunctions  and  "accidents"  at 
nuclear  power  plants  to  indicate  lack  of  safety  and  general  unreliability. 

The  AEC  believes  that  nuclear  power  plants  which  are  designed,  constructed 
and  operated  in  accordance  with  AEC  regulations  and  requirements  present 
an  acceptable  risk  to  the  health  and  safety  of  the  public  and  are  licensable.  This 
does  not  mean  that  there  are  absolutely  no  problems  with  respect  to  the  safety 
of  operating  nuclear  power  plants  and  that  all  risk  has  been  eliminated.  The  fact 
is  that  we  do  not  live  in  a  riskless  society  and  there  are  many  sources  of  this 
public  risk.  Nevertheless,  the  risk  to  the  public  health  and  safety  from  reactor 
operations  is  so  extremely  low  that  it  is  acceptable. 

The  principal  bases  for  our  judgment  concerning  the  safety  of  nuclear  power 
plants  are  the  stringent  safety  and  quality  standards  imposed  by  our  regulations. 
These  require  extensive  back-up  systems,  an  extensive  quality  assurance  progi-am, 
and  the  comprehensive  safety  reviews  of  nuclear  power  plant  design,  construction 
and  operation  conducted  by  the  AEC  Regulatory  staff  and  the  ACRS  before 
plant  construction  and  operations  can  be  authorized.  We  have  had  to  date  over 
180  reactor-years  of  operations  of  licensed  nuclear  power  plants  without  a  single 
instance  of  radiological  injury  to  the  public. 
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The  AEC  has  not  hesitated  to  withhold  its  approval  of  proposed  plant  sites 
or  design  features  when  either  of  these  two  important  aspects  of  reactor  safety 
do  not  meet  our  stringent  requirements.  Such  was  the  case  with  two  nuclear 
power  plants  proposed  for  construction  near  Mendocino,  California,  last  year. 
Also,  the  AEC  has  required  reductions  in  the  power  levels  of  operating  nuclear 
power  plants  when  necessary  to  assure  that  our  safety  criteria  relating  to  plant 
operations  are  sonservatively  satisfied.  As  an  example,  the  AEC  Director  of 
Regulation  issued  orders  covering  10  operating  reactors  on  August  24,  1973 
requiring  a  reduction  in  their  maximum  authorized  power  levels  or  restriction 
of  operating  procedures.  We  are  prepared  to  take  any  steps  necessary  to  ensure 
safe  operations.  At  the  same  time,  we  believe  these  power  plants  have  demon- 
strated their  reliability. 

The  reliability  of  nuclear  power  plants  is  addressed  in  the  enclosure,  "Availa- 
bility of  Nuclear  Plants."  The  studies  show  that  nuclear  plants  are  at  least  as 
reliable  as  fossil  plants.  Dr.  Ford  cites  several  abnormal  occurrences  to  demon- 
strate that  nuclear  plants  have  high  unreliability  and  low  safety.  The  identifica- 
tion of  these  occurrences  demonstrates  (1)  that  programs  do  exist  to  detect 
these  abnormal  occurrences  and  (2)  the  value  of  such  programs  since  corrections 
are  made  as  a  result  of  them.  All  occurrences  were  reported  by  the  licensees  and 
made  part  of  the  public  record.  What  is  often  missed,  is  that  many  of  these  prob- 
lems have  occurred  in  non-nuclear  systems.  They  still  must  be  reported  V:)ecause 
they  are  part  of  a  nuclear  plant.  Comparable  information  is  not  provided  for 
fossil  fuel  plants  because  they  are  not  required  to  report  operating  problems.  I  am 
enclosing  two  short  reports,  "Abnormal  Occurrences  At  Nuclear  Power  Plants" 
and  "Occurrences  At  Specific  Plants"  to  assist  in  placing  some  of  Dr.  Ford's 
views  in  a  proper  context. 

The  AEC  is  constantly  striving  for  continuation  of  the  perfect  safety  record 
attached  to  nuclear  power.  In  doing  so  it  consciously  assumes  a  stance  on  the  side 
of  safety  and  caution,  realizing  that  the  industry  is  new  and  growing,  and  that 
public  acceptance  must  be  earned.  Dr.  Ford's  arguments  fly  in  the  face  of  the 
perfect  safety  record  that  has  been  achieved.  In  the  absence  of  accidents  that  have 
injured  the  public  he  has  had  to  manufacture  the  emotional  stance  he  has  taken 
not  from  injuries  but  from  the  evidences  of  concern  expressed  by  the  AEC  and 
the  very  measures  we  havt  taken  to  protect  the  public  that  have  resulted  in  this 
good  safety  record. 

THE    SUPPRESSION    OF   INFORMATION 

The  policy  of  the  AEC  relative  to  information  available  to  the  public  on  reactor 
safety  is  one  of  complete  openness.  The  secrecy  charge  cannot  withstand  scrutiny. 
All  reactor  safety  matters  are  made  freely  availeble.  In  addition,  as  a  deliberate 
and  considered  policy,  the  Commission  has  gone  far  beyond  even  the  broad 
mandates  of  the  Freedom  of  Information  Act.  As  an  example,  in  the  very  pro- 
ceeding referred  to  bj^  Dr.  Ford  concerning  emergency  core  cooling  systems,  the 
Regulatory  staff  threw  open  its  internal  files  and  even  went  so  far  as  to  provide 
earlier  drafts  of  its  prepared  testimony.  Beyond  even  that,  the  staff  produced  for 
the  public  record  all  of  the  confidential  views  of  its  laboratory  advisors,  including 
those  views  which  differed  from  the  staff's. 

Estimates  of  the  quantity  of  documents  provided  the  participants  in  the  ECCS 
proceedings  run  far  in  excess  of  50,000  pages.  Included  within  the  documentation 
are  shadings  of  technical  opinion  on  various  facets  of  the  technical  issues  involved. 
Internal  memoranda,  properly  privileged,  were  released  as  a  matter  of  discretion. 
Drafts  of  drafts  and  similar  materials  far  bej-ond  the  reach  of  the  Freedom  of 
Information  Act  or  normal  evidentiary  disclosure  were  voluntarily  provided,  as 
were  copies  of  all  of  the  staff's  consultants  on  its  draft  testimony.  These  comments 
included  references  to  areas  in  which  unanimity  on  technical  matters  does  not 
exist. 

The  Brockett  Report  (Exhibit  1039),  which  was  "leaked"  to  Dr.  Ford  and 
others  and  offered  into  evidence  by  them,  was  never  relied  on  by  the  staff  in  formu- 
lating its  position,  nor  was  it  ever  requested  by  Dr.  Ford's  group.  Had  they 
requested  the  document,  which  was  sorely  outdated,  the  AEC  would  have  readily 
provided  it. 

The  public  rulemaking  hearing  on  emergency  core  cooling  system  (ECCS) 
criteria  provided  an  extensive  forum  for  public  discussion  of  power  reactor  safety 
which  extended  over  a  period  of  nearly  two  years.  It  produced  a  transcript  of 
22,380  typewritten  pages  and  several  hundred  exhibits,  including  an  environmental 
statement  as  required  by  the  National  Environmental  Pohcy  Act.  The  Consoli- 
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dated  National  Interveners  (CNI),  which  Dr.  Ford  represented  in  this  proceeding, 
produced  a  large  portion  of  the  record.  This  was  certified  to  the  Commission  for 
use  in  the  recently  announced  decision  which  modifies  ECCS  criteria. 

THE  WASH-740  REEXAMINATION  OF  1964-65 

Dr.  Ford  makes  much  of  the  "secret  study"  conducted  at  Brookhaven  Nationa 
Laboratory  (BNL)  of  the  consequences  of  theoretical  major  accidents  at  nuclear 
reactors  during  1964-65.  Actually,  this  was  an  uncompleted  study  of  which  all 
pertinent  documents,  drafts,  memoranda,  notes  and  papers,  internal  or  otherwise 
have  been  publicly  released.  The  AEC  has,  contrarj^  to  the  secrecy  and  suppres- 
sion charge,  followed  the  course  of  openness  in  making  this  study  available.  The 
documents  released  included  rough  drafts,  working  papers,  internal  memoranda, 
and  various  papers  which  bore  on  the  general  subject.  The  purpose  of  the  study  was 
to  examine  extreme  reactor  accidents,  without  regard  for  probability  of  occurrence, 
for  use  in  considering  the  possible  extension  of  Price- Anderson  indemnification. 

The  AEC  released  this  material  knowing  that  among  the  papers  were  minutes 
of  meetings  at  which  some  participants  argued  against  publication  of  the  results. 
We  released  also  drafts  of  the  technical  papers  which  the  Brookhaven  scientists 
had  prepared  afterwards  to  be  published  openly  with  full  concurrence  by  the 
AEC.  It  is  unfortunate  for  all  at  this  stage  that  the  Brookhaven  group  did  not 
arrive  at  a  final  draft  they  thought  suitable  for  publication.  We  should  note  again 
that  the  1965  Brookhaven  study  was  not  performed  to  define  the  consequences 
of  a  reactor  accident,  as  Dr.  Ford  and  his  colleagues  persist  in  saying.  It  was  done 
to  form  an  absolute  upper  bound  to  any  results  that  could  be  imagined  from  any 
accident  to  a  nuclear  power  plant.  Little  regard  was  given  as  to  how  unUkely  the 
accidents  might  be.  In  fact,  the  study  assumed  conditions  which  cannot  exist 
within  AEC  regulations.  We  do  not  permit  locating  a  commercial  reactor  within 
a  city.  We  also  do  not  permit  constructing  a  reactor  without  concrete  containment 
around  it  and  a  building  over  it.  But  this  studj^  made  all  of  those  assumptions 
plus  it  presumed  the  simultaneous  failure  of  all  engineered  safeguards.  Although 
the  biases  in  this  study  have  been  widely  discussed  and  accepted  within  the 
scientific  community.  Dr.  Ford  continues  to  misrepresent  the  issue. 

The  Commission  has  announced  that  a  new  study  is  being  performed  to  provide 
a  realistic  assessment  of  accidents.  This  study,  estimated  to  cost  about  $2  million, 
has  been  in  progress  for  about  a  year  under  the  direction  of  Dr.  Norman  Ras- 
mussen  of  the  Massachusetts  Institute  of  Technology.  It  will  provide  a  more 
precise  quantification  of  the  probabilities  and  implications  of  nuclear  accidents, 
using  methods  recently  developed  for  predicting  the  reliability  of  the  performance 
of  individual  plant  components.  The  study,  which  also  will  include  a  comparison 
of  the  risk  from  nuclear  accidents  with  some  of  the  other  technological  risks  that 
societ}^  currently  is  taking,  will  be  completed  this  year  and  released  to  the  public. 

ADVISORY  COMMITTEE  ON  REACTOR  SAFEGUARDS  (ACRS)  ACTIVITIES 

Dr.  Ford  has  alleged  that  the  ACRS  has  refused  "in  all  instances"  to  talk  with 
him  or  his  representatives  about  the  substance  of  nuclear  reactor  safety.  The 
Committee's  role  in  the  regulatory  process  is  that  of  an  advisor  to  the  Atomic 
Energy  Commission.  Its  statutory  responsibilities  under  the  Atomic  Energj^  Act 
are  to  review  safety  studies  and  license  applications  referred  to  it,  to  consider  the 
hazards  of  proposed  or  existing  reactor  facilities  and  the  adequacy  of  proposed 
reactor  safety  standards,  and  to  perform  such  other  duties  as  the  Commission 
may  request.  Consideration  of  reactor  safety  research  needs  is  one  such  duty 
assigned  the  Committee.  Committee  advice  provided  the  Commission  is  made 
available  to  the  public,  including  Dr.  Ford,  in  the  form  of  written  reports  which 
are  published  by  the  Commission.  The  Committee  is  composed  of  several  members, 
all  of  whom  act  as  part-time  advisors  to  the  AEC,  spending  about  100  working 
days  per  year  on  their  duties.  They  are  all  distinguished  scientists  who  bring 
diverse  backgrounds  and  viewpoints  to  bear. 

Since  September  1972,  Dr.  Ford,  or  groups  wherein  he  is  a  key  participant, 
have  made  nine  requests  of  the  Advisory  Committee  for  Reactor  Safeguards 
for  information  regarding  the  safety  of  nuclear  plants.  A  number  of  these  re- 
quests have  involved  a  considerable  quantity  of  information  and  have  required 
considerable  man-power  to  provide  the  response  requested  by  Dr.  Ford.  For 
example,  one  such  request  involved  86  detailed  interrogatories  regarding  the 
performance  of  emergency  core  cooling  systems  and  another  involved  76  detailed 
interrogatories  regarding  various  aspects  of  reactor  safety  and  the  AEC  regulatory 
process.  The  ACRS  in  every  case,  except  the  two  most  recent  which  are  still 
under  consideration,  has  provided  a  reasonable  reply  to  Dr.  Ford  and  his  associates. 
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The  two  most  recent  requests,  from  the  Union  of  Concerned  Scientists  and  Mr. 
Ralph  Nader,  involve  in  excess  of  30,000  pages  of  ACPvS  documents  and  records 
which  will  require  considerable  time  and  manpower  to  process. 

The  ACRS  has  been  providing  its  reports  to  the  public  for  sometime.  For 
instance,  since  September  1972,  when  Dr.  Ford  first  expressed  an  interest  in 
ACRS  matters,  34  reports  on  specific  reactor  projects  and  19  such  reports  on 
various  generic  safetj^  matters  have  been  made  public.  This  includes  one  report  on 
the  status  of  generic  safety  matters  related  to  Light- Water  Reactors  (date  Decem- 
ber 18,  1972)  which  is  currently  being  updated.  It  is  also  possible  for  Dr.  Ford 
and  other  members  of  the  public  to  provide  input  and  keep  themselves  informed 
regarding  the  activities  of  the  ACRS  in  accordance  with  the  provisions  of  the 
Federal  Advisory  Committee  Act.  Since  March  1973,  the  ACRS  has  held  43 
Subcommittee  meetings  and  10  meetings  of  the  full  Committee  which  were  open 
to  members  of  the  public.  Committee  procedures  provide  for  consideration  of 
written  comments  from  members  of  the  public,  oral  statements  at  ACRS  meet- 
ings and  attendance  at  ACRS  meetings  by  members  of  the  public.  As  best  I 
can  determine.  Dr.  Ford  has  never  attended  an  ACRS  meeting  nor  has  he  pro- 
vided written  or  oral  comments  specifically  for  consideration  by  the  Committee. 
I  urge  Dr.  Ford  to  make  use  of  these  already  available  techniques  for  input  and 
gathering  of  information  rather  than  proposing  that  the  ACRS  direct  its  time  and 
attention  to  the  areas  that  he  selects  and  in  a  manner  suited  to  his  particular 
desires. 

INCREASING    THE    AVAILABILITY    OF    INFORMATION 

The  Commission  is  vigorousl}^  engaged  in  taking  further  steps  to  provide  the 
facts  for  informed  jhiIjIIc  dol^atc  of  issues  that  often  are  complex  and  difficult  to 
understand,  even  for  experts.  AEC  believes  that  the  pubhc  has  the  right  to  par- 
ticipate in  regulation  and  to  be  kept  currently  informed.  Among  steps  being  taken 
to  achieve  both  of  these  objectives  are  the  following: 

"In  1973,  sessions  of  the  AEC's  Advisory  Committee  on  Reactor  Safeguards 
(ACRS)  were  opened  to  the  public  for  the  first  time  to  hear  presentations  by 
hcense  a])plicants  and  by  the  AEC  Regulatory  staff.  This  step  was  taken  under 
the  new  Federal  Advisory  Committee  Act.  Further  measures  are  under  considera- 
tion to  provide  greater  public  access  to  ACRS  documents. 

"The  Regulatory  staff  has  adopted  the  practice  of  inviting  intevenors  and  po- 
tential intervenors  in  individual  licensing  proceedings  to  meet  informally  with 
AEC  staff.  These  meetings  are  held  in  a  community  near  the  proposed  site  or 
project  at  an  early  stage  in  the  application  review  process.  These  forums  have 
provided  opportunities  for  the  pu))lic  to  exi^ress  its  concerns  to  the  AEC  licensing 
staff  for  incorporation  into  both  the  safety  and  environmental  reviews. 

"The  Commission  has  expanded  its  practice,  adopted  in  1972,  of  ordering  public 
rulemaking  hearings  on  Regulatory  matters  of  widespread  public  interest  and 
those  issues  which  are  generic  to  several  or  all  reactors. 

"In  mid-1973,  in  order  to  assure  that  the  iniblic  promptly  receives  the  facts  on 
incidents  in  licensee  operations  having  significant  public  interest,  the  AEC  adopted 
the  practice  of  issuing  public  announcements  on  such  occurrences  independent  of 
any  licensee  actions  in  this  respect.  The  Regulatory  staff  follows  a  policj^  of  openly 
evaluating  jjroblems  in  its  inspection  and  enforcement  program  and  making  its 
findings  available  to  all  licensees,  the  industry,  and  the  public. 

"Additional  steps  are  being  taken  to  make  more  technical  information  routinely 
available  to  the  public  to  assure  maximum  availability  of  documents  containing 
safety-related  material.  Research  and  technical  assistance  documents  will  be 
made  available  in  the  Pubhc  Document  Room  for  inspection  and  copying  at  the 
time  they  are  submitted  to  the  Regulatory  staff.  This  will  include  reports  on 
subjects  common  to  more  than  one  nuclear  plant.  In  addition,  a  comprehensive 
guide  is  being  prepared  to  assist  in  locating  material  in  the  Public  Document  Room, 
located  at  1717  H  Street,  N.W.,  Washington,  D.C. 

"AEC  now  is  considering  changes  in  its  policy  and  regulations  for  handling 
proprietary  information  in  the  Regulatory  program,  that  is,  data  designated  by 
an  industrial  firm  as  confidential  in  order  to  protect  its  competitive  position  in 
the  market  place.  While  AEC  records  and  documents  in  licensing  proceedings  are 
routinely  made  available  to  the  public,  an  exception  is  the  disclosure  of  proprietary 
information  which  is  consistent  with  the  Freedom  of  Information  Act.  In  any 
event,  such  data  are  made  available  to  parties  in  a  proceeding  under  protective 
arrangements." 

Some  people  maintain  that  proprietary  data  may  contain  important  information 
on  safety  aspects  of  nuclear  facilities  and  that  this  should  be  freely  available  to 
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the  public  where  it  is  a  factor  in  a  license  decision,  while  others  argue  that  protec- 
tion of  such  information  provides  an  incentive  for  safety  research  and  develop- 
ment. The  AEC  has  asked  for  public  comments  on  possible  alternatives  to  its 
present  policy  and  regulations. 

The  Commission  has  been  actively  pursuing  the  precept  that  the  public  is 
entitled  to  all  the  information  that  can  be  provided  regarding  its  Regulatory 
responsibilities  for  protecting  public  health  and  safety.  This  is  clearly  demonstrated 
in  the  licensing  and  regulation  of  power  reactors.  As  the  President  noted  in  his 
April  energy  message,  "The  process  of  determining  the  safety  and  environmental 
acceptability  of  nuclear  power  plants  is  more  vigorous  and  more  open  to  public 
participation  than  for  any  comparable  industrial  enterprise." 

Let  me  turn  now  to  some  of  the  lesser  allegations  raised  by  Dr.  Ford. 

REACTOR    SAFETY    RESEARCH    PROGRAMS 

Contrary  to  allegations  made  by  Dr.  Ford,  the  AEC  has  been  expanding  its 
research  efforts  in  reactor  safety  areas.  All  major  programs  have  been  continued, 
but  under  the  direction  of  a  separate  division  within  the  AEC.  This  new  division 
has  provided  increased  focus  on  light  water  reactor  safety  problems  and  is  actively 
expanding  the  current  research.  In  addition,  continuing  emphasis  is  placed  within 
the  Division  responsible  for  reactor  development  on  developing  safe  systems.  The 
AEC  operating  philosophy  has  always  been  that  safety  must  be  built  into  systems 
initially  and  continually  improved. 

HANDLING  OF  RADIOACTIVE   MATERIAL 

Dr.  Ford's  comments  on  the  handling  of  plutonium  and  nuclear  wastes  are 
confused,  at  best.  The  handling  of  nuclear  wastes  and  the  handling  and  .shipping 
of  plutonium  are,  in  fact,  two  different  tasks.  The  wastes  produced  by  reactors  con- 
tain plutonium.  It  is  not  separated  by  the  reactor.  This  can,  in  fact,  only  occur 
through  subsequent  processing.  There  is  almost  no  chance  anyone  would  attempt 
to  steal  these  wastes  to  acquire  plutonium  because  the  wastes  are  kept  in  large 
containers  which  are  very  bulky  and  heavy.  Furthermore,  the  processing  of  the 
wastes  to  retrieve  the  plutonium  is  complicated  and  requires  special  facilities. 
However,  plutonium  is  shipped  separately  for  use  in  other  areas  (such  as  for 
research  or  weapons.) 

Dr.  Ford  was  correct  that  the  physical  protection  afforded  to  plutonium  ship- 
ments by  the  nuclear  industry  in  the  past  was  less  than  now  required,  even  though 
the  amounts  were  relatively  small  and  shipments  relatively  infrequent.  The  regula- 
tions met  Department  of  Transportation  requirements  and  were  consistent  with 
those  afforded  comparable  items.  The  principal  concern  was  directed  towards 
safe  containment.  AEC's  own  shipments,  even  those  moving  via  commercial  car- 
rier, have  always  been  much  better  protected  and  were  not  as  vulnerable  as  the 
nuclear  industry  shipments  could  have  been.  On  November  6,  1973,  the  AEC 
published  new  regulations  which  upgraded  the  security  protection  for  nuclear 
industry  shipments.  As  a  result,  it  now  would  be  extremely  difficult  for  someone 
to  steal  a  shipment  of  plutonium.  Those  new  regulations  include  such  provisions 
as  for:  an  escort  vehicle;  specially  designed  trucks;  communication  requirements; 
surveillance  procedures;  and  special  vehicle  markings. 

Dr.  Ford  also  cited  the  leak  of  waste  material  from  Tank  106T  at  Hanford  as 
an  example  of  defective  procedures.  Enclosed  is  background  information  on  this 
waste  leak.  The  AEC,  in  examining  the  causes  of  the  leak  determined  that  in- 
dividuals had  not  in  fact  performed  their  responsibilities.  Appropriate  actions  have 
been  taken  but  on  the  positive  side,  it  was  aslo  demonstrated  that  the  storage  site 
was  sufficiently  isolated  to  assure  the  public  safety  in  the  event  of  a  leak.  In  fact, 
considerable  information  on  the  geology  of  these  sites  has  been  available  for  some 
time.  The  AEC  purposely  chose  this  area  because  the  soil  composition  is  such  that 
it  acts  as  a  natural  protective  barrier  between  the  tanks  and  the  water  table. 
There  is  a  natural  layer  of  caliche,  a  non-jjorous,  concrete-like  substance  under  the 
tank  farm.  The  Environmental  Protection  Agency  (EPA)  conducted  a  review  of 
the  site  and  concluded  the  leakage  of  radioactive  material  from  the  106T  tank 
did  not  constitute  a  threat  to  the  public  in  the  foreseeable  futvu'e  (4  December 
1973  letter  to  Mr.  R.  E.  Hollingsworth,  AEC,  from  W.  D.  Rowe,  EPA). 

THE    LIQUID    METAL    FAST    BREEDER    REACTOR 

Dr.  Ford  states  that  it  is  generally  believed  that  breeder  reactors  have  much 
more  pronounced  safety  problems  than  the  light  water  reactor.  In  another  part 
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of  his  testimony,  he  implies  that  breeders  have  inherent  problems  that  cannot  be 
remedied.  While  it  is  correct  that  there  are  some  safety  considerations  unique  to 
each  system,  it  is  the  assessment  of  the  nuclear  community  that  the  advantages 
of  the'LMFBR  (low  pressure,  coolant  heat  capacity,  etc.)  more  than  compensate 
in  the  safety  analyses  for  its  unique  safety  problem  areas  (sodium  void  coefficient, 
high  powei-  density).  There  is  no  doubt  within  the  scientific  community  that 
LMFBR  designs  will  give  more  than  adequate  assurance  that  pviblic  health  and 
safetA-  will  be  preserved  under  all  circumstances,  even  in  the  highly  unlikelj'  event 
that  a  severe  accident  should  occur.  In  addition,  the  LMFBR  demonstration 
plant  will  be  subjected  to  the  careful  regulatory  review  prior  to  its  approval  to 
be  constructed  and  operated. 

It  is  even  more  puzzling  to  find  the  statement,  "The  greatest  secrecy  has  been 
provided  by  the  AEC,"  following  a  statement  on  breeder  safety.  All  known  poten- 
tial safety'  problem  areas  have  long  been  identified  and  openly  discussed  in 
LMFBR  documents  in  the  public  domain.  These  include  the  LMFBR  environ- 
mental impact  statement  and  the  preliminary  safetj^  reviews  for  the  Fast  Flux 
Test  Facility. 

On  the  matter  of  breeding.  Dr.  Ford  states  that  there  is  much  discussion  within 
the  AEC  of  the  fact  that  the  breeder  reactor  may  produce  very  much  less  new 
fuel  that  it  was  previovisly  claimed  to  be  able  to  provide.  The  facts  known  to  the 
AEC  on  this  matter  are  listed  briefly: 

"1.  Estimates  made  in  the  mid-1960's  of  the  breeding  gain  achievable  with  a 
mixed  oxide  fuel  system  in  an  LMFBR  have,  indeed,  been  revised  downward. 
Over  the  intervening  years  more  accurate  nuclear  data  measurements  have  showTi 
that  the  earlier  data  made  the  estimates  too  high.  Thus,  the  expected  replacement 
by  breeding  of  140%  of  the  plutomium  consumed  now  appears  more  like  125% 
in  a  properly  designed  mixed  oxide  core. 

"2.  Breeding  in  the  first  LMFBR  Demonstration  Plant  will  probably  be  about 
115%  with  its  mixed  oxide  core.  This  is  due  to  deliberately  conservative  design  to 
assure  a  healthy  operating  reliability  margin.  The  AEC  is  not  attempting  as  an 
objective  to  establish  the  breeding  ratio  but  rather  we  wish  to  establish  the 
ability  of  breeder  reactor  to  work  in  a  normal  plant  operating  environment.  There 
is  no  doubt  that  core  designs  more  advanced  than  this  first  demonstration  core 
can  reach  the  125%  figure. 

"3.  Mixed  carbide  fuel  systems,  which  are  under  development,  are  estimated  to 
achieve  140%  breeding.  There  is  no  obvious  technical  basis  for  supposing  this 
estimate  is  not  correct." 

JC.\E  REFUSAL  TO  HOLD  OPEN  SAFETY  HEARINGS 

Dr.  Ford  attempts  to  indicate  that  the  Joint  Committee  on  Atomic  Energy  is 
restricting  testimony  at  its  reactor  safety  hearings  to  the  AEC  and  staff.  In 
actuality,  the  Joint  Committee's  announced  plans  indicate  a  full-scale  study  of  the 
entire  range  of  nuclear  power  reactor  safety,  of  which  the  first  two  phases  were 
completed  this  year.  The  JCAE's  public  announcements  state  that  AEC  will 
testify  on  its  emergency  core  cooling  systems  criteria  on  January  22,  1974.  Testi- 
mony from  representatives  of  the  nuclear  community,  environmental  groups  and 
the  public  at  large  on  nuclear  safety  issues  is  scheduled  for  January  23  and  24, 
1974. 

The  Commission  feels  that  these  hearings  are  affording  a  unique  forum  for  full 
public  discussion  of  the  facts  on  nuclear  safety.  Enclosed  is  the  prepared  statement 
of  the  AEC  Director  of  Regulation,  which  presents  insights  on  Regulatory  safety 
philosophy  and  how  the  Regulatory  organization  performs  its  work  in  the  inter- 
ests of  the  public.  Testimony  of  each  of  the  Commissioners  and  other  principal 
staff  involved  in  nuclear  safety  will  be  provided  if  desired. 

The  AEC  has  worked  with  the  JCAE  for  many  years,  profiting  substantially 
from  its  oversight.  The  hearings  on  nuclear  safety  are  but  one  example  of  the 
probing  into  issues  which  has  characterized  this  Congressional  oversight.  I  urge 
you  and  your  Committee  to  discuss  Dr.  Ford's  views  with  the  JCAE.  In  our 
response,  we  have  attempted  to  answer  succinctly  the  general  issues  raised  by  Dr. 
Ford.  You,  of  course,  may  have  other  questions  which  you  wish  addressed.  If  you 
wish  any  further  information,  please  do  not  hesitate  to  request  it. 
Sincerely, 

Dixy  Lee  Ray, 

Chamnan. 
Enclosures:  As  stated. 
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Enclosure  1 
abnormal  occurrences  at  nuclear  power  plants 

The  statement  attributed  to  Commissioner  Doub  regarding  the  number  of 
abnormal  occurrences  at  nuclear  power  plants  is  substantially^  correct,  but  fails 
to  point  out  that  the  statement  was  preceded  by  the  following:  "An  AEC  review 
of  the  operating  history  associated  with  30  operating  nuclear  reactors  has  shown 
during  January  1972  to  June  1973  no  nuclear  accidents  occurred  and  no  member 
of  the  public  was  injured  in  anj^  way  due  to  radiological  causes." 

The  data  on  abnormal  occurrences  were  cited  as  one  measure  to  indicate  the 
need  for  an  effective  quality  assurance  program  during  operations.  An  effective 
program  will  result  in  better  surveillance  of  nuclear  power  plants  in  operation, 
thus  resulting  in  disclosure  of  conditions  which  result  in  abnormal  occurrence 
reports.  It  will  also  result  in  a  reduction  in  the  number  of  occurrences  which 
require  reporting. 

The  reporting  requirements  which  are  imposed  by  AEC  on  its  licensees  are 
quite  demanding.  The  purpose  of  the  reporting  of  events,  such  as  those  referred 
to  above,  during  component  fabrication,  plant  construction,  preoperational  testing 
and  routine  operations  is  to  further  the  rapid  adjustment  and  corrective  actions 
taken  for  the  plant  involved.  Of  equal  importance,  announcing  them  will  assure 
that  such  experience  will  be  shared  with  the  nuclear  industry.  Indeed,  the  short 
history  of  light  water  reactors  already  has  manj^  examples  of  improvements  made 
in  succeeding  generations  of  plants,  or  backfitted  into  plants  already  built  and 
operating,  to  meet  changes  in  standards  to  upgrade  components  and  systems  on 
the  basis  of  feedback  from  prior  operational  experiences.  Such  advances  are  a 
positive  objective  of  Government  and  industry  in  the  nuclear  field,  and  can  be 
expected  to  continue  as  additional  information  is  obtained  from  day-to-day 
operational  experiences  and  from  research  and  development. 

Enclosure  2 
availability  of  nuclear  plants 

It  is  true  that  nuclear  plants  have  experienced  delays  in  construction  and 
licensing  and  equipment  malfunctions  once  in  operation.  However,  a  careful  look 
at  the  operating  statistics  indicates  that  the  availability  of  nuclear  plants  and 
fossil  plants  for  producing  power  are  comparable  and  the  equipment  malfunctions 
experienced  are  quite  similar.  Information  on  the  availability  of  nuclear  plants  is 
presented  in  a  soon  to  be  released  report  (OOE-ES-1)  entitled  "Evaluation  of 
Nuclear  Power  Plant  Availabilitj-."  According  to  this  report  a  studj-  of  the 
operating  records  for  1972  of  19  licensed  nuclear  power  plants  indicates  the  average 
plant  availability  to  be  73%  where  plant  availability  is  defined  as  the  actual  hours 
of  generator  operation  divided  bj?^  the  total  clock  time  during  the  period.  For 
fossil  plants  of  all  types  (oil,  coal,  gas  turbines),  EEI  has  reported  for  a  12  year 
period  (1960-1971)  the  average  plant  availability  to  be  as  follows:  600  jNIwe  and 
greater — 73%;  390  to  599  Mwe  or  greater,  the  average  plant  availability  for 
nuclear  and  fossil  plants  is  about  equal.  For  plants  less  than  600  Mwe,  the  fossil 
plants  have  the  edge. 

Analysis  of  the  limited  available  data  for  nuclear  plants  as  a  function  of  their 
length  of  service  shows  that  the  average  plant  availabilitj^  increases  from  about 
69%  during  the  first  year  of  operation  to  80%  or  above  after  the  plants  have 
operated  for  3  to  4  years. 

NUCLEAR  PLANT  AVAILABILITY 

Number  of  Availability 

facilities  (percent) 

included  average  plant 

Years  of  service: 

Otol 

lto2 - - 

2  to  3 

3  to  4 - 

4  to  5 

5  to  6 .- 


16 

69 

11 

76 

8 

73 

3 

80 

2 

90 

2 

83 
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Enclosure  3 
occurrences  at  specific  plants 

1.  San  Onofre. — A  statement  is  made  that  "a  very  serious  accident"  occurred 
at  San  Onofre  on  October  21.  The  accident  was  serious  in  that  it  will  require  con- 
siderable time  and  money  to  repair.  It  did  not  represent  any  hazard  to  the  public 
or  to  the  station  operating  staff.  The  accident,  which  occurx'ed  in  a  non-nuclear 
system,  was  the  failure  of  a  blade  in  the  turbine,  and  consequent  damage  to  other 
blades  in  the  turbine.  This  type  of  failure,  while  uncommon,  has  occurred  many 
times  in  fossil  plants. 

The  shutdown  was  prompt  and  orderly.  During  the  shutdown  all  plant  systems 
functioned  as  required,  but  one  subsystem  experienced  minor  damage  which  is 
being  corrected.  The  damage  did  not  prevent  proper  functioning  of  the  system. 

2.  Millstone. — The  extended  plant  shutdown  at  Millstone  was  caused  by  leakage 
in  the  turbine  condenser.  As  a  consequence,  sea  water  intruded  into  the  steam  sys- 
tem. Such  an  occurrence  is  not  uncommon  in  fossil  power  plants.  In  the  case  of 
Millstone,  since  it  is  a  nuclear  plant,  the  AEC  required  an  extensive  cleaning  and 
inspection  effort  before  allowing  the  plant  to  be  returned  to  service.  Some  damage 
was  found  and  corrected.  The  corrective  action  included  replacement  of  the  control 
rods  which  were  suspected  of  being  damaged  by  the  salt  water  intrusion. 

Shortly  after  restart  of  the  reactor,  the  manufacturer,  in  review  of  manufactur- 
ing records,  found  that  some  of  the  replacement  control  rods  might  have  been 
assembled  in  a  manner  which  could  change  their  control  effectiveness.  The  reactor 
was  promptly  shut  down,  and  the  control  rods  were  examined  in  detail.  Some  were 
replaced. 

3.  Pilgrim  and  Vermont  Yankee. — Reference  was  made  to  restriction  of  Boston 
Edison's  Pilgrim  plant  to  operation  at  50%  power.  This  power  restriction  is  based 
on  experience  at  a  similar  plant  in  Switzerland,  where  during  refueling  of  the 
reactor  some  damage  to  core  components  was  found.  Analysis  of  the  situation 
disclosed  that  the  damage  was  caused  by  vibrations  caused  by  operating  the 
reactor  at  high  power  levels.  Detailed  nuclear,  thermal,  and  hydraulics  evaluation 
were  made  by  the  manufacturer.  General  Electric.  General  Electric  concluded  that, 
while  the  situation  was  obviously  undesirable,  the  safety  of  operation  of  the  plant 
had  not  been  jeopardized.  General  Electric  informed  the  AEC  promptlj',  and 
advised  us  that  there  were  only  two  General  Electric  reactors  of  similar  design  in 
service  in  the  United  States  where  the  same  problem  might  be  developing,  Ver- 
mont Yankee  and  Pilgrim.  Vermont  Yankee  was  then  in  a  shutdown  condition. 
General  Electric  advised  Boston  Edison  to  temporarily  limit  power  level  to  50%. 
After  critical  review  of  the  analytical  information,  the  Regulatory  staff  concluded 
that  the  restriction  on  power  level  was  a  prudent  precaution,  but  that  there  was 
no  need  to  shut  the  reactor  down  immediately.  Design  modifications  to  correct 
the  situation  have  been  made  at  Vermont  Yankee,  and  will  be  made  at  Pilgrim  in 
the  near  future. 

USING    THE    ENERGY    CRISIS    TO    PASS    EMERGENCY    LEGISLATION 

Mr.  Ford.  Could  I  just  add  one  word,  Senator?  The  emergency 
nature  of  the  legislation  is  something  that  is  quite  diflScult  for  me  to 
grasp,  because  there  has  recently  been  a  study  by  the  Federal  Power 
Commission  of  the  delays  associated  with  nuclear  powerplant  licens- 
ing, and  the  delay  introduced  by  public  hearings,  lawsuits,  and  the 
like  ranks  as  factor  No.  7  on  the  list  of  eight  factors  listed  according 
to  their  importance.  And  the  principal  difficult}^  in  dela^'ing  nuclear 
powerplants  is  the  complexity  of  constructing  these  plants  that  has 
meant  very  poor  labor  productivity. 

We  can  provide  you  with  a  copA^  of  this  study.  But  it  makes  it 
quite  plain  to  us  that  what  is  really  taking  place  in  these  proposals 
to  speed  up  nuclear  powerplant  licensmg  is  an  attempt  to  use  the 
present  energ}'-  crisis  and  political  atmosphere  to  push  through  a 
number  of  proposals  which  would  not  get  very  far  if  they  were  weighed 
in  calmer  times  on  their  merits. 

I  think  one  thing  which  is  sliding  along  quite  quietl}^  here  is  the 
breeder  reactor,   which  I  have  only  mentioned  briefly.  The  basic 
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feeling  among  persons  who  have  looked  into  this  matter,  including  a 
number  of  the  AEC's  own  people,  is  that  the  breeder  safety  problems 
are  much  more  pronounced  than  those  of  light  water  reactors.  That 
is,  present  reactors  have  problems  that  they  think  are  remedial.  The 
breeder  reactor,  by  contrast,  appears  to  have  inherent  safety  problems. 
The  greatest  secrecy  has  been  shown  by  the  AEC,  in  addition,  on  the 
economics  of  the  breeder  reactor.  There  is  much  discussion  inside  the 
AEC  of  the  fact  that  the  breeder  reactor  may  be  able  to  breed — that 
is,  produce — very  much  less  new  fuel  than  it  was  previously  claimed 
to  be  able  to  provide. 

So  that,  all  in  all,  one  suspects  that  this  legislation  and  the  research 
proposal  of  Chairman  Ray  that  gives  pride  of  place  to  the  breeder, 
is  an  attempt  to  use  present  circumstances  to  get  this  through.  Be- 
cause obviously,  the  breeder  reactor,  even  according  to  most  opti- 
mistic schedules,  is  not  going  to  be  able  to  do  anything  for  the  world, 
anything  for  this  country,  in  terms  of  providing  energy  until  the 
1980's.  And  one  wonders  why  the  authorizing  legislation  for  a  great 
push  in  this  area  has  to  be  done  in  an  emergency  atmosphere  this 
winter. 

I  think  what  should  be  quite  apparent  is  that  what  Congress  is 
being  presented  by  the  administration  is  the  work-product  of  the 
AEC,  and  it  is  being  asked  for  a  rapid  endorsement  of  this  work- 
Droduct.  But  the  critical  problems  on  reactor  safety  have  not  been 
'  aid  before  the  Congress.  The  Joint  Committee  on  Atomic  Energy 
las  studiously  refused  to  hold  hearings  in  which  these  safety  problems 
could  be  aired,  in  which  the  AEC's  own  experts  could  be  questioned. 

So  that  it  is  my  observation — maybe  there  are  other  factors  on 
your  mind — but  it  is  my  observation  that  there  is  really  no  apparent 
justification  for  emergency  treatment  of  nuclear  power. 

Senator  Ribicoff.  Thank  you  very  much.  And  I  hope  that  we 
have  an  opportunity  of  calling  on  you  at  some  future  date  for  some 
suggestions  and  advice. 

Mr.  Ford.  Thank  you.  It  was  a  privilege  to  appear  here. 

Senator  Ribicoff.  Thank  you  very  much.  You  have  been  very 
helpful,  and  I  think  you  have  put  this  problem  in  perspective  that  was 
sorely  needed. 

All  right.  Marc  Messing,  Ann  Roosevelt,  and  Charles  Bering. 

TESTIMONY  OF  MARC  MESSING,  ENVIRONMENTAL  POLICY  CENTER; 
JEFFREY  KNIGHT,  FRIENDS  OF  THE  EARTH;  AND  CHARLES 
BERING,  ENVIRONMENTAL  ACTION 

Mr.  Knight.  My  name  is  Jeffrey  Knight,  and  I  am  appearmg  for 
Ann  Roosevelt. 

Thank  you,  Mr.  Chairman,  for  allowing  us  to  appear  here  for  our 
views  on  the  proposed  legislation  for  Federal  energy  research  and 
development  functions. 

Today  we  have  the  unprecedented  opportunity  to  undertake  rational 
planning  for  our  future  energy  needs.  This  effort  must  not  be  short- 
sighted. We  must  not  put  all  our  eggs  in  one  basket,  nor  favor  any  one 
research  area — whether  it  be  nuclear  energy  or  coal — over  others.  We 
should  keep  in  mind  the  goal  of  our  endeavors — the  development  of 
cheap,  abundant,  and  environmentally  clean  energy.  Therefore,  in  any 
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Manhattan  project  type  program,  we  should  stress  those  energy  op- 
tions for  R.  &  D.  which  would  provide  this  plentiful,  clean  energy. 

We  must  not  be  content  with  the  old  solutions — with  improving 
supply  in  fossil  fuels  and  nuclear — we  must  strike  out  now  and  take 
decisive  action  to  find  new  energy  sources  and  supplies.  In  any  new 
government  energy  R.  &  D.  organization  it  must  be  made  clear  that  a 
crash  program  is  intended  in  the  areas  of  solar,  fusion,  and  geothermal 
energies,  and  in  other  areas  which  show  the  promise  of  providing  clean 
and  plentiful  energy. 

We  believe  that  reorganization  of  the  research  and  development 
functions  of  the  Federal  Government  is  urgently  needed.  However,  S. 
2744  does  not  provide  a  suitable  formula  for  that  purpose.  This  bill 
lacks  the  goals  that  any  energy  reorganization  effort  must  pursue,  and 
leaves  Congress  with  little  voice  in  the  policy  formation  of  that  new 
agency.  We  urge  you  to  mstitute  changes  which  will  lend  a  more 
rational  and  more  flexibile  structure  to  this  proposal.  An  organizational 
chart  of  ERDA  mcorporating  our  suggestions  is  attached.^ 

The  present  structure  will  divide  ERDA  into  five  divisions  for:  One, 
fossil  fuel  research;  two,  nuclear  research;  three,  energy  safet}'  and 
conservation;  four,  advanced  systems  research;  and  five,  military 
applications  and  national  security.  We  have  major  objections  to  this 
structure  and  its  implications  for  the  Nation's  energy  policy.  The 
structure  of  the  new  agency  will  heavily  influence  which  areas  of 
energy  research  will  be  accelerated  and  which  areas  will  be  retarded. 

ENERGY  CONSERVATION 

The  proposed  structure  is  weighted  towards  development  of  the 
intermediate  energy  forms,  nuclear  and  fossil  fuel  systems,  to  the 
detriment  of  more  advanced  and  permanent  systems  such  as  solar, 
geothermal  and  fusion,  and  what  we  feel  is  the  most  important  avenue 
of  all,  energy  conservation. 

The  one  essential  ingredient  in  any  new  program  must  be  an 
ongoing  broad-scale  commitment  to  energy  conservation.  In  the 
"Weekly  Energy  Report"  for  November  19,  an  AEC  representative 
is  quoted  as  saying  that  conservation  "has  no  sex  appeal."  It  is  this 
kind  of  attitude  that  we  must  avoid.  Conservation  is  recognized 
by  the  administration  as  being  the  key  to  gettmg  us  over  the  energy 
shortage  this  winter,  but  true  conservation  in  the  near  and  midterm 
will  demand  a  wide  research  effort.  Energy  conservation  does  not 
just  mean  using  less,  it  means  inventing  new  energy-efficient  goods  and 
developing  processes  for  the  more  efficient  and  economic  use  of  what 
we  have.  It  means  plannmg  and  design  so  that  consumers  will  be  able 
to  use  less  energy  and  will  not  be  compelled  to  use  more. 

It  is  highly  unsatisfactory  to  lump  envu'onmental  and  safety  con- 
concerns  A\-ith  energy  conservation  in  one  division  of  ERDA.  The 
emphases  are  dift'erent  and  both  fields  will  suffer  as  a  result.  There- 
fore, we  suggest  you  split  the  Administration  for  Environment,  Safety 
and  Conservation  into  two  new  Administrations,  each  under  an  As- 
sistant Administrator,  one  for  Energy  Conservation  and  one  for 
Environment  and  Safety. 

It  is  also  unsatisfactory  for  the  military  applications  section  to  be 
placed  in  a  high  technology  civilian  research  and  development  agency. 

'  See  appendix,  p.  625. 
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This  section  will  do  research  in  nuclear  weapons,  and  we  recommend 
that  it  be  transferred  intact  into  the  Department  of  Defense. 

A  major  fear  of  environmentalists  is  that  promising,  renewable 
energy  sources  will  get  short  shrift  in  any  new  energy  research  struc- 
ture. ERDA,  as  proposed,  will  most  likely  determine  what  the  mix  of 
energy  sources  will  be  in  the  future  merely  by  establishing  funding 
priorities.  The  danger,  of  course,  lies  in  favoring  a  single  solution 
over   the  others. 

No  where  in  this  bill  is  there  a  policy  commitment  by  Congress  to 
stress  development  of  clean,  renewable  energy  sources  such  as  solar 
and  geothermal  energy.  In  fact,  the  structure  as  proposed  in  this 
bill,  l3ecause  it  lumps  all  renewable  energ}^  sources  into  one  division, 
would  do^^Tiplay  the  importance  of  those  technologies  in  relation  to 
nuclear  energy  and  fossil  fuels.  It  is  imperative  that  renewable  energy 
sources  to  be  developed  as  rapidly  as  possible. 

Therefore,  we  urge  that  Congress  include  policy  formulations  in  any 
legislation  and  establish  that  renewable  energy  development  is  a 
priority  area.  A  possible  mechanism  to  achieve  this  would  be  to  split 
out  solar  energy  and  geothermal  and  have  an  Assistant  Administrator 
responsible  for  each,  plus  an  Assistant  Administrator  for  all  other 
advanced  systems.  Through  this  mechanism,  renewable  sources  would 
be  given  a  better  chance  to  compete  for  funds  with  nuclear  energy  and 
fossil  fuels. 

RECOMMENDED    CHANGES 

Other  changes  we  recommend  include: 

One,  insertion  of  a  new  section  describing  annual  reports  which 
ERDA  should  make  to  Congress.  Such  reports  should  include,  but 
not  be  limited  to,  an  account  of  the  state  of  energy  E.  &  D.,  promising 
new  technologies  not  being  adequately  developed  in  the  private  sector, 
progress  in  developing  new  energy  producing  and  conserving  tech- 
nologies and  implementing  commercial  application  of  those  tech- 
nologies, impediments  to  the  transfer  of  research  and  development  to 
the  commercial  sector,  and  suggestions  designed  to  overcome  such 
impediments. 

Two,  a  provision  amending  section  108(3)  of  the  bill  so  that  in  the 
disposition  of  patent  rights,  specific  protection  for  small  entrepreneurs 
is  provided  and  so  that  the  big  companies  that  now  dominate  the 
energy  industry  are  not  the  recipients  of  exclusive  patent  rights. 

Three,  the  establishment  of  an  Office  of  Inventions  which  would  seek 
out  and  provide  financial  support  for  ideas  from  independent  scientists, 
inventors  and  small  businesses.  We  must  not  allow  the  vitality  and 
innovation  that  have  come  from  these  areas  to  be  excluded  from  the 
national  effort. 

Four,  some  sort  of  conflict  of  interest  provision  which  would  prohibit 
people  with  backgrounds  in  industry  from  assuming  major  policy 
formulating  positions  in  the  new  agency. 

Five,  a  provision  establishing  qualifications  for  the  Administrator 
and  Deputy  Administrator  which  would  preclude  anyone  from  assum- 
ing these  positions  whose  previous  experience  has  centered  around 
only  one  energy  technology. 

Another  danger  in  the  proposed  legislation  is  that  nuclear  energy 
will  be  overemphasized  at  the  expense  of  other  solutions.  The  proposed 
Energy   Research   and   Development  Administration  will  be   over- 
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wheliningly  staffed  by  Atomic  Energy  Commission  personnel,  despite 
the  addition  of  some  employees  from  Interior  and  other  agencies.  There 
are  no  safeguards  in  the  legislation  to  assure  that  overfunding  of 
nuclear  energy  at  the  expense  of  fossil  fuels,  solar  and  geothermal  will 
not  continue.  The  New  York  Times,  in  an  editorial  on  Dec.  3,  1973, 
points  out  the  problem: 

The  arguments  are  becoming  ever  more  persuasive  that  the  nation  should  lean 
more  toward  coal,  solar  and  geothermal  processes  and  nuclear  fusion  to  meet  its 
energy  needs  a  decade  or  more  hence  and  plan  today's  research  and  investment 
accordingly.  Little  is  gained  by  replacing  a  politically  unreliable  fuel — oil — with  a 
technically  unreliable  and  potentially  dangerous  power  from  nuclear  fission. 

The  proposed  ERDA  structures  ^^■ill  probably  continue  the 
funding  of  nuclear  fission  at  the  expense  of  other  alternatives.  Recent 
indications  are  that  Dr.  Dixy  Lee  Ray  has  proposed  the  Nation's 
first  5-year  plan  for  energy  development,  concentrating  heavily  on 
nuclear  energy.  Estimates  are  that  funding  for  nuclear  fission  will  ex- 
ceed 40  percent  of  the  $10  million  proposed  budget.  In  contrast,  only 
2  percent  of  the  proposed  budget  would  go  to  solar,  and  less  than  that, 
about  1.8  percent,  to  geothermal. 

CONGRESSIONAL  SUPERVISION 

Dr.  Ray's  proposal  highlights  the  necessity  of  Congress  establishing 
the  priorities  and  safeguards  in  any  proposed  energy  research  legisla- 
tion. For  example,  since  World  War  II,  this  Nation  has  spent  about  $30 
billion  in  nuclear  research  and  development,  and  only  about  $20  million 
on  solar  energy.  As  long  as  such  misallocation  of  resources  continues, 
solar  energy  and  other  advanced  and  unfunded  technologies  will  re- 
main future  hopes,  and  not  present  realities.  We  must  understand  that 
present  R.  &  D.  processes  and  proposed  fundings  are,  to  an  extent, 
self-fulfilling,  and  unless  we  decide  that  these  advanced  systems  are 
valuable  and  necessary,  they  mil  always  remain  a  promise  unfulfilled. 

S.  2744,  as  presently  structured,  does  not  create  the  means  to  fulfill 
that  promise.  We  think  that  incorporating  our  suggestions  mil  help 
achieve  that  end,  and  help  facilitate  the  mde  range  of  effort  that  is 
needed. 

Thank  you,  Mr.  Chairman,  for  allowing  us  to  comment  on  this  bill, 
and  we  hope  that  you  will  consider  our  suggestions. 

Senator  Ribicoff.  Mr.  Messing,  since  time  is  limited,  we  have 
read  your  statement,  could  we  insert  it  in  the  record,  as  if  read,  and 
we  can  go  to  the  questioning  and  develop  what  is  on  our  mind,  and 
get  your  point  of  view. 

Without  objection,  the  statement  will  go  into  the  record  as  if  read. 

[The  prepared  statement  follows :] 

Statement  of  Marc  Messing,  Energy  Policy  Staff,  Environmental  Policy 

Center 

My  name  is  Marc  Messing  and  I  am  representing  the  Environmental  Policy 
Center.  The  Environmental  Policy  Center  has  previously  submitted  as  joint 
testimony,  the  text  of  a  letter  dated  December  4,  1973,  and  addressed  to  the 
members  of  the  House  Committee  on  Government  Operations.  A  copy  of  that 
letter  is  attached  to  my  written  testimony.  I  believe  that  the  substance  of  that 
letter  has  already  been  summarized  this  morning,  and  at  this  time  I  would  like 
to  make  a  brief  statement  regarding  concerns  of  the  Environmental  Policy  Center 
not  expressed  in  the  text  of  that  letter. 
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Since  the  President's  address  to  the  Nation  on  November  7th,  the  Congress 
has  acted  with  unusual  urgency  in  actions  upon  a  wide  range  of  energy-related 
measures,  ranging  from  authorization  for  the  Trans-Alaska  Pipeline  to  the  imple- 
mentation of  year-round  Daylight  Savings  time,  and  including  deepwater  ports, 
energy  conservation,  reductions  on  automotive  speed  limits,  the  Petroleum 
Allocation  Act,  the  National  Energy  Emergency  Act,  the  National  Energy  Re- 
search and  Development  Policy  Act,  the  Federal  Energy  Administration  Act, 
and  the  legislation  which  is  being  considered  here,  the  Energv  Reorganization 
Act  of  1973. 

As  we  are  all  aware,  the  Petroleum  Allocation  Act  authorizes  the  President  to 
allocate  all  crude  oil,  residual  fuel  oil,  and  refined  petroleum  products  into  or 
coming  into  the  United  States;  and  yet  despite  the  passage  of  that  bill  within  the 
past  several  weeks,  even  before  there  has  been  an  opportunity''  to  implement  the 
authorities  of  the  Act,  the  Senate  has  passed  the  National  Energy  Emergency 
Act  of  1973  which  supersedes  the  Petroleum  Allocation  Act  and  not  only  author- 
izes, but  directs  the  President  to  implement  allocation,  rationing,  and  energy 
conservation  programs  which  pertain  to  the  conduct  public  affairs  and  our  private 
lives  to  a  degree  which  is  unprecedented  within  this  country  in  my  lifetime.  In 
fact.  Section  313  of  the  National  Energy  Emergency  Act  extends  even  beyond 
the  allocation  and  rationing  of  fuels  to  allocation  of  materials  and  equipment 
"associated  with  exploration,  production,  refining,  and  the  required  transportation 
of  energy  supplies"  throughout  the  ation. 

Members  of  the  Congress,  spokesmen  for  various  federal  agencies,  and  members 
of  the  public,  have  been  alert  to  the  emergency  of  these  problems  for  most  of  the 
last  ten  years,  and  there  is  no  doubt  that  appropriate  action  on  the  part  of  either 
the  Administration  or  the  Congress  could  have  averted,  or  ameliorated  the  crisis 
in  which  we  find  ourselves  today.  Nonetheless  we  are  now  in  the  process  of  vesting 
an  Administration  whose  own  negligence  has  exacerbated  these  problems,  with 
extraordinary  powers  in  the  hope  that  they  will  finally  act  upon  and  resolve  them. 
And  the  result,  at  least  at  the  moment,  is  merely  a  additional  increment  in  the 
powers  of  the  Executive. 

We  are  fortunate  insofar  as  this  winter  has  not,  thus  far,  been  harsh.  None- 
theless we  are  beginning  to  feel  the  impacts  of  energy  shortages  in  numerous 
ways.  We  are  experiencing  material  shortages,  such  as  chlorine,  as  a  result  electric 
utilit}^  contracts  on  "interruptible''  basis,  which  have  already  been  interrupted; 
we  are  becoming  aware  of  potential  shortages  in  materials  such  as  PCV's  which 
are  utilized  in  everything  from  phonograph  records  to  the  plastic  syringes  in 
hospitals;  we  are  becoming  sensitive  to  the  fact  that  such  diverse  products 
as  lipsticks  and  drugs  are  derived  from  our  petroleum  resources  (including  natural 
gas) ;  and  there  have  been  some  concerns  that  there  may  be  shortages  of  petroleum 
feedstocks  for  agricultural  fertilizers  at  a  time  when  our  grain  stocks  are  at  their 
lowest  level  in  twenty  years.  Therefore,  our  energy  crisis  is  not  only  one  of  fuels 
for  transportation  and  heating,  and  is  not  one  which  will  effect  us  only  this 
winter,  but  is  one  which  is  integrally  related  with  all  facets  of  our  live.s,  and 
which  will  continue  in  one  form  or  another  for  the  foreseeable  future. 

However,  none  of  these  problems  demands,  nor  justifies,  concurrent  action 
on  all  the  energy  legislation  presently  moving  through  Congress.  The  Petroleum 
Allocation  Act,  the  Energy  Emergency  Act,  the  creation  of  the  Federal  Energy 
Administration,  the  Energy  Conservation  Act,  and  perhaps,  it  might  be  argued 
the  Research  and  Development  Policy  Act,  are  all  measures  which  depend  for 
their  value  upon  the  timeliness  of  their  enactment.  The  Energy  Reorganization 
Act,  on  the  other  hand,  does  not  depend  for  its  value  upon  its  immediate  passage. 
Quite  to  the  contrary,  in  fact,  it  demands  a  deliberation  and  consideration  which 
we  cannot  afford  to  give  the  other  pieces  of  emergency  legislation,  and  there  are 
at  least  two  compelling  reasons  for  this.  Firstly,  it  should  be  stressed,  that  our 
energy  crisis  is  not  a  short  term  problem  or  one  from  which  we  will  emerge  un- 
affected. The  United  States  owes  its  strength  and  its  progress  in  large  part  on  its 
resource  and  energy  wealth,  and  it  is  entirely  depedent  upon  these  foundations 
for  its  continued  sti'ength.  But  the  United  States  is  no  longer  an  energy  rich  nation, 
and  entirely  apart  from  the  vicissitudes  of  foreign  affairs,  it  will  be  forced  to 
determine  the  limitations  of  its  own  energy  budget,  and  to  address  its  needs 
accordingly.  It  is  clear  that  this  will  entail  maximizing  our  energy  resources 
through  fundamental  energy  conservation  programs,  and  it  is  clear  that  this 
will  entail  developing  solar  energy  as  an  integral  element  in  our  operating  energy 
budget.  Solar  energy  is,  of  course,  the  ultimate  source  of  satisfying  our  energy 
needs.  Beyond  this,  however,  it  is  difficult  to  predict  the  patterns  through  which 
our  energy  needs  will  be  met.  It  is  impossible  to  accurately  determine  the  levels 


251 

of  energy  which  we  will  be  consuming,  the  patterns  of  our  consumption,  the  actual- 
ities of  our  supply/resource  bases;  or  the  innumerable  ways  in  which  we  might  be 
able  to  adjust  to  different  energy  mixes  in  the  overall  energy  picture.  Therefore 
it  would  seem  prudent  to  wait,  at  least  until  we  have  a  better  understanding 
of  our  immediate  energy  crisis,  and  until  we  have  had  a  chance  to  assess  this 
energy  crisis  in  the  light  of  the  emergency  actions  which  we  have  just  begun, 
before  restructuring  our  entire  federal  energj^  apparatus  for  dealing  with  the 
continuation  of  these  problems  on  a  long  term  basis. 

Secondly,  it  might  be  argued  that  reorganization  of  the  federal  energy  ma- 
chinery at  this  time,  might  encumber  the  more  pressing  problems  of  administering 
the  emergency  programs.  It  is  unclear  to  us,  from  our  readings  of  the  Research 
and  Development  Policy  Act  and  of  the  Energy  Reorganization  Act,  precisely 
how  the  two  Acts,  if  enacted,  wiU  dovetail  with  each  other.  Each  appears  to 
establish  a  mechanism,  in  the  one  instance  an  administrator  and  in  the  other 
instance  an  interdepartmental  management  board,  for  determining  federal  R&D 
priorities.  It  appears  entirely  inconsistent  to  us  to  estaljlish  mechanism  on  the 
one  hand  to  disperse  $800,000,000  per  year  for  research  and  development,  while 
establishing  elsewhere,  though  at  the  same  time,  another  mechanism  for  de- 
termining national  R&D  priorities.  This  conflict  appears  inherent  in  the  two  pieces 
of  legislation  as  we  now  have  them,  and  this  is  not  the  sort  of  difference  which 
should  be  worked  out  in  conference ;  rather,  it  is  the  sort  of  difference  which  should 
be  resolved  after  extensive  additional  hearings. 

Finally,  I  should  mention  that  reorganization  is  not  the  key,  and  may  not  even 
be  necessary,  to  the  solution  of  our  energy  problems.  In  1973  alone  the  President 
has  reorganized  the  executive-level  energy  operations  three  times:  first  estab- 
lishing a  super-council  consisting  of  Messrs.  Erlichman,  Kissenger  and  Shultz, 
then  creating  the  Energy  Policy  Office  of  Governor  Love,  and  most  recently  es- 
tablishing the  Federal  Energj^  Office  of  Mr.  Simon.  We  support  this  last  action  as 
consistent  with  the  energy  emergency  and  desirable  for  addressing  our  most  urgent 
problems  during  the  coming  year. 

However,  although  we  support  the  need  for  a  more  extensive  reorganization  of 
the  federal  energy  bureaucracy  such  as  that  proposed  by  this  legislation,  we 
strongly  oppose  it  at  tWs  time.  We  agree  that  the  Atomic  Energy  Commission 
should  be  divided  and  that  the  licensing  and  regulation  of  nuclear  facilities  should 
be  separated  in  an  independent  Nuclear  Energy  Commission.  We  would  further 
agree  that  the  Atomic  Energy  Commission  might  have  the  best  track  record  and 
be  the  most  technically  capable  agencj^  in  the  field  of  energy  research  and  de- 
velopment, and  thus  should  be  the  core  around  which  a  reorganization  should  be 
structured.  But  if  we  accomplish  this  reorganization  hastilj^,  and  structure  a  new 
comprehensive  energy  research  and  development  agency  improperly  and  without 
the  flexibility  to  address  the  problems  which  may  emerge  over  the  coming  years, 
then  we  will  recapitulate  the  problems  embodied  in  the  Atomic  Energy  Commis- 
sion today,  and  we  wiU  retard,  rather  than  accelerate  the  development  of  a  sound, 
comprehensive,  and  environmentally  responsible  energy  management. 

We  therefore  urge  that  action  on  this  important  legislation  be  deferred  at  least 
one  year,  or  until  the  expiration  of  the  national  energy  emergency. 


December  4,  1973. 
Member, 

Committee  on  Government  Operations, 
U.S.  House  of  Representatives, 
Washington,  B.C. 

Dear  Congressman:  On  Wednesday',  December  5,  1973,  the  House  Govern- 
ment Operations  Committee  will  consider,  in  markup,  the  "Energy  Reorganiza- 
tion Act  of  1973." 

We  believe  that  reorganization  of  the  research  and  development  functions  of 
the  Federal  government  is  urgently  needed.  However,  this  particular  legislation 
does  not  provide  a  suitable  formula  for  that  purpose.  We  urge  the  Congress  to 
set  the  goals  that  any  energy  reorganization  effort  must  pursue.  This  bill  lacks 
such  goals,  and  leaves  Congress  very  little  voice  in  the  policy  formulation  of 
that  new  agency.  We  hope  that  j^ou  will  consider  proposing  changes  which  will 
lend  a  more  rational  and  more  flexible  structure  to  this  legislation.  An  organiza- 
tional chart  of  the  structure  as  it  is  presently  in  the  bill  is  enclosed  (Chart  I)  as 
well  as  a  chart  incorporating  our  changes  (Chart  II). 

In  its  present  form,  the  new  Energy  Research  and  Development  Administration 
(ERDA)  will  be  run  by  an  Administrator  and  will  be  divided  into  five  sections, 
each  headed  by  an  Assistant  Administrator  for:  (1)  Fossil  Fuel  Research,   (2) 
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Nuclear  Research,  (3)  Environment,  Safety,  and  Conservation,  (4)  Advanced 
Systems  Research,  and  (5)  Military  Applications.  We  have  major  objections  to 
this  structure  and  its  implications  for  the  nation's  energy  policy.  The  structure  of 
the  new  agency  will  heavily  influence  which  areas  of  energy  research  will  be  accel- 
erated and  which  areas  will  be  retarded. 

The  proposed  structure  is  weighted  towards  development  of  the  intermediate 
energy  forms,  nuclear  and  fossil  fuel  sj^stems,  to  the  detriment  of  more  advanced 
and  permanent  systems  such  as  solar,  geothermal,  and  fusion,  and  the  most 
important  avenue  of  all,  energy  conservation. 

It  is  highly  unsatisfactory  to  lump  environmental  and  safety  concerns  with 
energy  conservation.  The  emphases  are  different,  and  both  fields  will  suffer 
as  a  result.  Therefore  we  suggest  you  offer  an  amendment  which  will  split  the 
Administration  for  Environment,  Safetj^,  and  Energy  Conservation  into  two 
new  administrations,  each  under  an  Assistant  Administrator,  one  for  Energy  Con- 
servation and  one  for  Environment  and  Safety. 

It  is  also  unsatisfactory  for  the  Military  Applications  section  to  be  placed 
in  a  high  technology  civilian  research  and  development  agencJ^  This  section  will 
do  research  in  nuclear  weapons.  It  should  be  transferred  intact  into  the  Defense 
Department. 

Further,  nowhere  in  this  bill  is  a  policj'  commitment  by  Congress  to  stress 
development  of  clean,  renewable  energy  sources,  such  as  solar  and  geothermal 
energy.  In  fact,  the  structure  as  proposed  in  this  bill,  because  it  lumps  all  renewable 
energy  sources  into  one  division,  would  downplay  the  importance  of  these  tech- 
nologies in  relation  to  nuclear  energy  and  fossil  fuels.  It  is  imperative  that  renew- 
able energy  sources  be  developed  as  rapidly  as  possible.  Therefore,  we  urge 
that  Congress  include  policy  formulations  in  any  legislation  and  establish  that 
renewable  energy  development  is  a  priority  area.  A  possible  mechanism  to  achieve 
this  would  be  to  split  out  solar  energy  and  geothermal  and  have  an  Assistant 
Administrator  for  each  of  these  plus  an  Assistant  Administrator  for  all  other 
Advanced  Systems  such  as  wind,  tides,  and  MHD.  Through  this  mechanism, 
renewable  sources  would  be  given  a  better  chance  to  compete  for  funds  with 
nuclear  energy  and  fossil  fuels. 

Other  changes  should  include: 

1.  insertion  of  a  new  section  describing  annual  reports  which  ERDA  should 
make  to  Congress.  Such  reports  should  include,  but  not  be  limited  to,  an  account 
of  the  state  of  energy  R&D,  promising  new  technologies  not  being  adequately 
developed  in  the  private  sector,  progress  in  developing  new  energy  producing 
and  conserving  technologies  and  implementing  commercial  application  of  these 
technologies,  impediments  to  the  transfer  of  research  and  development  to  the 
commercial  sector,  and  suggestions  designed  to  overcome  such  impediments. 

2.  a  provision  amending  section  108  (e)  of  the  bill  so  that  in  the  disposition 
of  patent  rights,  specific  protection  for  small  entrepreneurs  is  provided  and  so 
that  the  big  companies  that  now  dominate  the  energy  industrj^  are  not  the  recipi- 
ents of  exclusive  patent  rights. 

3.  the  establishment  of  an  Office  of  Inventions  which  wovild  seek  out  and 
provide  financial  support  for  ideas  from  independent  scientists  and  small  business. 

4.  some  sort  of  conflict  of  interest  provisions  which  would  prohibit  people 
with  backgrounds  in  industry  from  assuming  major  policy  formulating  positions 
in  the  new  agency. 

5.  a  provision  establishing  qualifications  for  the  Administrator  and  Deputy 
Administrator  which  would  preclude  anyone  from  assuming  these  positions 
whose  previous  experience  has  centered  around  only  one  energy  technology. 

Another  danger  in  the  proposed  legislation  is  that  nuclear  energy  will  be 
overemphasized  at  the  expense  of  other  solutions.  The  proposed  Energy  Research 
and  Development  Administration  will  be  overwhelmingh^  staffed  by  Atomic 
Energy  Commission  personnel,  despite  the  addition  of  some  employees  from  the 
Interior  Dept.  and  other  agencies.  There  are  no  safeguards  in  the  legislation  to 
assure  that  overfunding  of  nuclear  energy  at  the  expense  of  fossil  fuels,  solar,  and 
geothermal  will  not  continue.  The  New  York  Times,  in  an  editorial  on  December  3, 
1973,  points  out  the  problem: 

"The  arguments  are  becoming  ever  more  persuasive  that  the  nation  should  lean 
more  toward  coal,  solar  and  geothermal  processes  and  nuclear  fusion  to  meet  its 
energy  needs  a  decade  or  more  hence  and  plan  today's  research  and  investment  ac- 
cordingl^^  Little  is  gained  by  replacing  a  politically  unreliable  fuel — oil — with 
technically  unreliable  and  potentially  dangerous  power  from  nuclear  fission." 

Tlic  proposed  ERDA  structure  would  probably  continue  the  overfunding  of 
nuclear  fission  at  the  expense  of  other  alternatives.  Recent  indications  are  that  Dr. 
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Dixy  Lee  Ray  has  proposed  that  the  nation's  first  Five  Year  Plan  for  energy 
development  concentrate  heavily  on  nuclear  energy.  First  estimates  are  that 
funding  for  nuclear  energy  (excluding  fusion)  will  be  over  40%.  In  contrast,  only 
2%  of  the  estimated  total  budget  will  go  to  solar  and  2%  to  geothermal.  Dr.  Ray's 
proposal  highlights  the  necessity  of  Congress  establishing  priorities  and  safeguards 
in  any  proposed  energy  research  legislation.  Since  World  War  II,  this  nation  has 
spent  over  $30  billion  in  nuclear  research  and  development  and  onlj^  $20  million  on 
solar  energy.  While  such  misallocation  of  resources  continues,  solar  energj-  will 
remain  a  "future  hope"  and  not  a  "present  realitjr."  We  must  understand  that 
R&D  prophecies  are,  to  an  extent,  self -fu filling.  Unless  we  decide  that  these 
advanced  systems  are  valuable,  they  will  always  remain  a  promise  unfulfilled. 

H.R.   11510  as  presently  proposed  does  not  create  the  means  to  fulfill  that 
promise.  Unless  substantive  changes,  such  as  those  outlined  above,  can  be  adopted, 
we  urge  you  to  oppose  this  legislation. 
Sincerely, 

Ann  Roosevelt,  Friends  of  the  Earth. 

Joseph  Lippman,  Citizen  Action,  Inc. 

Peter  Harnik,  Environmental  Action. 

Marc  Messing,  Environmental  Policy  Center. 

Senator  Ribicoff.  I  personally  do  not  believe  that  development  of 
alternate  energy  resources  and  the  environmental  safeguards  are 
mutually  exclusive  provinces.  I  think  we  can  have  both. 

ENVIRONMENTALIST-ENERGY  ADVOCATES   CONFLICT 

One  of  the  great  problems  is  the  conflict  between  the  energy  ad- 
vocates and  environmentalists — and  yet,  my  feeling  is  that  if  we 
work  together  with  a  take-off  as  well  as  a  crash  landing,  we  could 
eliminate  many  of  these  conflicts  between  the  environmentalists  and 
the  energy  advocates.  How  would  you  provide  for  better  working 
relationships  between  the  environmentalists  and  those  who  want  more 
energy? 

Mr.  Messing.  Well,  let  me  address  this.  I  am  Marc  Messing  of  the 
Environmental  Policy  Center.  I  think  the  first  step  toward  that 
would  be  the  establishment  of  a  national  energy  budget. 

Historically,  we  have  always  been  an  energy  rich  Nation,  and  a 
materially  rich  Nation.  With  the  dynamics  of  exponential  growth 
that  we  are  all  now  more  familiar  with,  this  is  no  longer  the  case.  We 
are  no  longer  an  energy  rich  Nation.  What  we  have  to  do  is  make  a 
careful  determination  of  how  much  energy  is  available  to  the  Nation 
in  a  given  year,  and  then  provide  for  some  basis  of  allocation  or 
distribution,  based  on  those  estimates. 

Senator  Ribicoff.  Well,  is  it  just  a  question  of  the  budget,  or 
does  it  take  into  account  the  planning?  When  oil  was  $2  a  barrel, 
environmental  safeguards  raised  the  price  of  oil.  Now  that  oil  is  $8,  $9  a 
barrel,  and  going  up,  you  could  build  in  environmental  safeguards  and 
still  be  competitive. 

Now,  since  there  sometimes  are  conflicts,  how  do  you  coordinate 
the  saving  of  the  environment,  conservation  safety  standards,  with 
the  development  of  alternate  sources  of  energy?  How  do  you  see  both 
objectives  working  together? 

Mr.  Messing.  Excuse  me;  let  me  backtrack  just  a  moment.  By 
establishing  an  energy  budget,  I  meant  to  use  an  analogy  rather  than 
refer  to  an  economic  budget.  I  am  referring  to  a  planning  process, 
essentially  analogous  to  determining  the  national  monetary  budget; 
because  we  have  to  turn  to  an  evaluation  of  our  resources  in  terms 
of  available  energy,  determine  how  much  energy  we  can  borrow,  and 
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make  judgments  on  that  basis.  Our  environmental  protection,  for 
the  most  part,  is  based  on  minimum  criteria.  In  establishing  standards 
of  the  Clean  Air  Act,  for  example,  we  have  tried  to  establish  what  is 
the  absolute  bare  minimum;  what  is  the  necessary  level  that  we  must 
sustain,  in  terms  of  environmental  quality,  in  order  to  sustain  a 
reasonable  quality  of  life,  a  protection  of  public  health,  and  an  im- 
provement of  the  quality  of  life. 

GOALS  OF  THIS  NEW  AGENCY 

Senator  Ribicoff.  What  specific  goals  do  you  think,  heading  to- 
wards that,  we  should  write  into  this  legislation?  What  should  be  the 
goals  of  this  new  agency,  keeping  in  mind  that  we  do  have  the  need 
for  more  energy,  and  we  do  want  to  protect  the  environment.  Should 
we  just  say  that? 

Mr.  Messing.  Let  me  say  that  we  have  to  budget  our  energy 
resources  much  more  carefully.  We  cannot  make  projections,  as  we 
have  historically,  on  the  amount  of  energy  which  we  would  like  to 
have,  or  which  we  think  we  will  demand  by  virtue  of  creating  demand; 
and  then  we  find  ourselves,  when  we  do  this,  in  a  position  where  we 
have  to  fulfill  that.  It  is  at  that  point  where  we  run  into  a  conflict 
between  environmental  safeguards  and  energy  production. 

The  country,  historically,  has  been  extraordinarily  wasteful,  in 
terms  of  its  energy  resources.  A  first  step  must  be  an  energy  conserva- 
tion program.  To  waste  a  half  to  two-tjiirds  of  our  energy  resources, 
the  way  we  do,  is  unacceptable.  Simply  to  pare  the  waste  here  would 
avoid  most  of  the  potential  conflicts  between  the  energy  and  the 
environment. 

SAFEGUARDS  IN  ERDA 

Senator  Ribicoff.  What  specific  procedural  safeguards  would  you 
want  to  see  built  into  ERDA,  to  assure  that  all  technologies  are  prop- 
erly evaluated  for  their  impact  on  the  environment  and  public  safety? 

Mr.  Knight.  Senator,  I  think  that  we  could  view  it  from  another 
standpoint.  The  Senate,  on  Friday,  passed  an  Energy  Policy  Act,  I 
guess  you  could  say,  S.  1283,  by  unanimous  vote;  I  think  it  was  82  to 
nothing.  And  that  bill  has  a  clause  that  says  that  the  management 
section  that  is  set  up  in  there  is  only  temporary,  or  until  some  other 
thing  comes  along. 

Senator  Ribicoff.  Well,  I  would  asume  that,  if  that  goes  through 
the  House,  what  you  are  setting  up  in  ERDA  would  be  the  manage- 
ment function  to  handle  that. 

Mr.  Knight,  Right.  I  think  that  the  wide-ranging  proposals  that 
that  legislation  contains  in  nonnuclear  areas  would  not  be  adequately 
handled  by  the  structure  of  ERDA  as  it  presently  exists.  It  is  incred- 
ibly diverse.  With  all  the  various  corporations  and  technologies  that 
it  recommends  exploration  of,  I  ain  not  really  sure  that  ERDA,  as  it 
now  stands,  would  adequately  be  able  to  meet  the  demands  of  S.  1283. 

Senator  Ribicoff,  Let  me  ask  you,  should  the  Assistant  Admin- 
istrator for  Environment  and  Safety  be  required  to  submit  impact 
statements  on  all  energy  projects  developed  by  ERDA's  other  division? 

Mr.  Messing.  I  think  so,  absolutely.  There  has  been  at  least  one 
court  challenge  on  a  related  issue,  regarding  the  development  of  the 
liquid  metal  fast  breeder  reactor,  and  I  think  that  the  expressed 
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interest  in  that  case  was  that  impact  statements  should  be  filed  at  the 
prototype  research  and  development  stage,  or,  in  other  words,  on  any 
research  and  development  projects  which  would  themselves  impact 
upon,  or  may  potentially  have  major  impact  upon  the  environment. 

Senator  Ribicoff.  Well,  how  should  such  recommendations  be 
assured  that  they  will  be  given  due  consideration  by  the  Administrator? 

Mr.  Messing.  I  think  provisions  for  section  102  statements,  such  as 
you  suggested,  would  be  an  appropriate  mechanism,  and  this  re- 
sponsibility could  be  assigned  to  the  Administrator  for  conservation 
under  this  title. 

Senator  Ribicoff.  Now,  you  gentlemen  recommend  a  separate 
Assistant  Administrator  for  energy  conservation.  How  should  such  a 
division  be  structured  so  that  energy  demand  considerations  have  a 
maximum  impact  on  an  agency  whose  main  mission  would  be  to  de- 
velop new  forms  of  energy  supply?  Wliat  do  you  view  as  the  most 
promising  technologies  conserving  energy  over  the  next  year  or  two? 

Mr.  Knight.  For  conserving  energy  over  the  next  year?  Well, 
Senator,  this  bill  will  not  affect  the  next  couple  of  years. 

Senator  Ribicoff.  I  know,  but  the  FEA,  the  whole  general  prob- 
lem, what  do  you  feel  is  the  best  method  of  conservation  for  the 
immediate  future,  today,  or  tomorrow? 

Mr.  Messing.  I  think  that  the  administration's  lack  of  attention 
to  this  problem  over  the  past  few  years,  when  other  Federal  agencies, 
public  interest  groups,  and  Members  of  Congress  were  bringing  it  to 
attention,  is  primarily  responsible  for  the  situation  we  find  ourselves  in 
now.  The  principal  mechanisms  we  are  dealing  with,  the  necessary 
first  steps,  are  contained  in  the  Petroleum  Allocation  Act,  Emergency 
Energy  Act  as  the  Senate  has  passed  it,  and  the  Federal  Energy  Ad- 
ministration ;  I  think  there  are  adequate  provisions  there  for  dealing 
with  it.  To  get  to  other  part  of  that  question 

Senator  Ribicoff.  I  know  that;  but  where  do  you  people  think  that 
you  could  save  and  conserve  energy  today?  What  method  should 
be  used  for  today,  and  for  the  long  run?  Let's  take  both. 

Senator  Percy.  Mr.  Chairman,  could  I  just  interject  a  comment? 

Regretfully,  I  am  not  able  to  delay  my  12  o'clock  appointment, 
because  he  has  another  one  right  after  that,  so  I  will  have  to  go  up- 
stairs. 

I  would  first  like  to  thank  the  three  of  you  for  being  here,  and  pay 
tribute  to  the  organizations  that  you  represent,  and  express  deep 
appreciation  on  behalf  of  myself  and  my  staff  for  all  of  the  help  through 
the  recent  years  that  you  have  provided  to  us.  It  has  been  invaluable. 

I  have  a  number  of  questions  that  I  would  like,  Mr.  Chairman,  to 
submit  for  the  record,  then,  for  your  consideration,  and  it  would  be 
important  that  we  do  have  your  responses  back  before  we  finish 
marking  up  this  legislation.  So  if  I  could  just  leave  those  with  the 
staff,  and  I  regret  once  again  that  I  have  a  conflicting  appointment, 
but  thank  you  very  much  for  being  here. 

[The  material  referred  to  follows :] 

Question  1:  Last  Tuesday,  in  his  opening  remarks  at  the  beginning  of  these 
hearings  on  the  ERDA  bill,  S.  2744,  Senator  Jackson  said  the  following: 

"The  bill  which  we  are  considering  today  to  create  an  independent  energj- 
R&D  administration,  ERDA,  cannot  serve  either  of  the  functions  which  are 
needed.  It  does  not  contain  the  research  strategy,  objectives,  budget  goals  and 
grants  of  new  authority  which  are  so  urgently  required  to  get  a  comprehensive 
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non-nuclear  research  program  underwaJ^  It  does  not  provide  an  adequate  perma- 
nent organization  which  is  appropriately  related  to  other  Federal  responsibilities 
for  energy. 

"The  principal  objective  of  S.  2744  is  to  isolate  the  research  function  from  other 
aspects  of  energy  policy. 

"Therefore,  although  I  agree  that  provisions  of  the  new  measure  should  be 
considered,  I  am  reluctant  to  consider  them  in  isolation  from  the  concerns  of 
overall  energy  organization. 

"The  measure  does  not  set  forth  Congressional  guidance  concerning  the  strategy, 
priorities,  and  objectives  for  non-nuclear  energy  research.  The  technologies  which 
should  be  considered,  the  management  approaches  which  are  authorized,  and 
the  budgetary  levels  which  might  be  anticipated  are  all  left  to  the  discretion  of 
the  Executive  Branch." 

Do  you  agree  with  Senator  Jackson's  comments? 

Answer:  Yes.  Under  this  bill  the  pro-nuclear  bias  that  has  hindered  all  other 
energy  research  efforts  will  be  strengthened  and  given  a  seminal  role  in  formulat- 
ing the  nation's  future  energy  resources.  We  are  concerned  that  S.  2744,  by  placing 
the  Atomic  Energy  Commission  in  the  lead  of  the  new  ERDA,  will  insure  that 
that  bias  remains  dominant.  By  not  providing  for  more  than  a  general  structure 
for  ERDA,  the  bill  leaves  the  organization  of  future,  non-nuclear  efforts  to  execu- 
tive discretion.  Further,  that  skeleton  structure  as  it  stands  tends  to  constrict 
non-nuclear,  non-coal  research. 

The  idea  of  a  centraUzed  energy  research  and  development  structure  is  not 
alien  to  us,  but  the  idea  that  the  organization  can  be  structured  before  its  geals 
are  established  seems  to  be  asking  for  trouble  should  the  structural  emphases 
conflict  with  energy  policy.  One  must  first  legislate  that  policy,  as  the  Senate 
has  done  by  passing  S.  1283,  and  then  one  must  create  an  organization  to  ad- 
minister it.  Even  a  cursory  glance  at  S.  2744  will  indicate  that  it  does  not  meet 
the  demands  created  by  S.  1283,  and  would  not  facilitate  the  realization  of  those 
goals. 

Question  2:  Have  you  had  a  chance  to  read  the  House  ERDA  bill,  H.R.  11510 , 
which  has  already  been  reported  by  the  House  Government  Operations  Commit- 
tee? If  so,  are  you  satisfied  with  it,  and  do  you  think  this  Committee  should  accept 
the  House  bill  and  attach  it  as  a  separate  title  to  the  Federal  Energy  Administra- 
tion biU  we  are  marking  up  this  week?  That  would  be  one  way  of  assuring  that 
both  proposed  new  agencies,  ERDA  and  FEA,  are  brought  to  a  vote  in  both 
Houses  of  Congress  before  adjournment. 

Answer:  H.R.  11510  is  almost  identical  to  S.  2744,  and  as  the  answer  to  the  last 
question  and  our  testimony  indicates,  is  unsatisfactory.  To  attach  it  as  a  rider  to 
the  Federal  Energy  Administration  bill  would  be  ill-advised.  S.  2744  sets  up  a 
structure  that  will  be  with  us  for  manj^  years  to  come,  a  structure  that  demands 
careful  and  thoughtful  consideration  and  investigation.  Attaching  it  to  the  FEA 
bill  would  circumvent  this  deliberative  process,  which  is  one  of  Congress'  strong 
points.  The  short  delay  caused  by  a  thorough  consideration  of  this  proposal  is 
nothing  compared  to  the  long  term  difficulties  it  could  thus  avoid.  We  urge  you 
not  to  attach  the  bill  to  the  FEA  proposal. 

Question  3:  If  you  are  familiar  with  the  bill  to  create  a  Federal  Energy  Admin- 
istration, I  would  like  to  ask  you  about  the  relationship  between  the  emergency 
powers  of  that  agency  and  the  requirements  for  protecting  the  public  safety  and 
the  environment.  In  trying  to  cope  with  the  immediate  energy  shortages,  should 
the  FEA  have  the  authority  to  temporarily  suspend  regulations  of  either  the  EPA 
on  air  quality  or  the  AEC  on  nuclear  power  plant  licensing? 

Answer:  No  one  can  argue  with  the  need  to  provide  the  fuel  that  will  get  us 
through  the  winter.  And  if  this  means  burning  high-sulfur  coal  for  awhile,  so  be  it. 
However,  we  cannot  fall  prey  to  the  delusion  that  the  concerns  of  our  energy  needs 
are  incompatible.  They  are  not.  Most  of  the  proposals  to  abridge  environmental 
safeguards  in  the  face  of  the  energy  crisis  will  not  significantly  alter  that  crisis  and 
will  neglect  the  very  real  problems  these  environmental  regulations  are  addressed 
to.  The  advocates  of  such  moves  wish  to  avoid  the  costs  of  environmental  safe- 
guards, costs  that  have  only  been  recently  thrust  upon  them.  As  Russell  Train, 
administrator  of  the  Environmental  Protection  Agency,  said  earlier  this  month: 

"Ripping  up  the  Clean  Air  Act,  and  ripping  off  all  environmental  constraints 
that  industry  may  find  uncomfortable  or  some  individuals  may  find  inconvenient, 
will  do  nothing  to  solve  our  supply  problems  in  the  months  ahead. 
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"Relaxing  or  relinquishing  our  environmental  effort  will  release,  over  the  long 
run,  onlv  marginal  amounts  of  supply,  and  over  the  short  run  no  new  supplv  at 
all  .  .  .' 

"There  are  some  who  tell  us  that  all  we  have  to  do  to  warm  things  up  is  to  tear 
up  the  Clean  Air  Act.  There  are  some  who  tell  us  that  the  environmental  effort  is 
responsible  for  the  energy  crisis.  There  are  some  who  tell  us  that  a  little  pollution 
never  hurt  anybody. 

"What  the  people  say  simph^  is  not  true,  and  they  know  it.  What  an  environ- 
mental sellout  will  do  is  open  even  wider  the  whole  Pandora's  box  of  pollutants 
that  the  Clean  Air  Act  and  allied  measures  are  helping  us  to  close. 

"The  primary  purpose  of  the  Clear  Air  Act,  the  various  standards  we  have  set, 
and  the  steps  wc  have  taken  to  carry  it  out,  is  to  protect  public  health  by  cleaning 
our  air  of  these  pollutants  .  .  . 

"The  way  to  achieve  reasonable  solutions  is  to  defer  sta tutor j'  deadlines  where 
needed  rather  than  flatly  to  prohibit  specific  types  of  controls.  .  .  . 

"We  must  begin  by  facing  the  fact  that  there  is  relatively  little  we  can  do  to 
significantly  increase  energy  supply  at  this  time.  What  we  can  do  is  cut  demand 
whereever  possible.  We  will  never  come  to  grips  with  either  our  emergy  or  our  evviron- 
mental  ills  until  we  understand  that  they  stem  essentially  from  the  same  source  from 
patterns  of  growth  and  development  that  waste  our  energy  resources  just  as  surely 
and  shamefully  as  they  lay  waste  our  natural  environmental." 

We  agree  with  Mr.  Train,  and  add  as  an  addendum  to  this  testimony  a  copy  of 
a  Counter  Energy  Message  recently  proposed  by  environmental  groups  as  an 
example  of  what  can  be  done.  As  to  .your  specific  suggestions,  we  would  be  ame- 
nable to  temporary,  case-by-case  suspension  of  clean  air  stationary  standards  if  it 
meant  that  certain  high  sulphur  fuels  could  be  burned.  However,  in  this  context, 
since  high  sulphur  fuels  often  are  cheaper  than  low  sulphur  fuels,  we  feel  that  the 
price  difference  should  go  to  sulphur  and  particulate  removal  equipment,  and  not 
go  as  excess  profits. 

As  to  nuclear  power  plant  siting  and  licensing,  we  are  categorically  opposed  to 
any  temporary  suspension  of  AEC  standards.  Nuclear  power  plants  are  dangerous 
machines  that  in  and  of  themselves  could  create  widespread  dislocation  if  the 
highest  and  most  diligent  standards  of  regulation  and  monitoring  are  not  followed 
rigorously.  Any  attempt  to  lessen  public  involvement  in  and  government  control 
of  these  facilities  is  senseless  and  dangerous.  The  plants  take  from  six  to  eight 
years  to  build,  and  require  minute  inspection  and  control.  Even  so,  they  often 
have  many  unforeseen  problems  and  are,  at  present,  an  unreliable  energy  source. 
Easing  the  licensing  restrictions  on  these  plants  would  have  little  positive  benefit 
and  could  have  many  negative  results. 

Question  4"  What  do  you  think  of  the  proposal  put  forward  by  Senator  Cool^  in 
these  hearings  last  week  to  suspend  all  driving  one  day  a  week  as  a  means  of 
conserving  gasoline  short  of  rationing? 

Answer:  This  is  an  interesting  proposal  that  merits  consideration.  However, 
the  banning  of  all  traffic  on  one  day  each  week  could  have  disastrous  economic 
effects,  since  a  large  number  of  our  population  works  on  weekends.  A  more 
equitable  solution  would  be  to  allow  people  to  pick  the  day  that  they  could  not 
drive,  and  issue  car  stickers  to  that  effect. 

Question  5:  What  do  you  think  of  the  suggestion  I  advanced  last  week  when 
Roy  Ash  was  at  the  witness  table,  to  try  the  4-day  work  week  nationwide  as  one 
way  to  both  conserve  fuel  and  save  jobs? 

Answer:  This  proposal  is  questionable.  Creation  of  a  four-day  work  week 
would  also  create  more  three-day  weekends,  which  could  be  an  inducement  to 
people  to  travel  more  and  use  more  fuel  in  recreational  activities  than  they  would 
were  they  working  that  extra  day.  The  proposal  also  is  not  clear  as  to  whether 
we  would  have  8-hour  or  10-hour  days.  The  former  would  cut  our  productivity 
and/or  increase  the  cost  of  living  by  inflating  prices  to  handle  the  influx  of  new 
workers.  The  latter  would  be  bitterly  opposed  by  labor  groups,  and  also  might 
be  counterproductive. 

Question  6:  What  do  you  think  is  the  best  organizational  arrangement  for  the 
important  function  of  coordinating  all  energy  policy  in  the  executive  branch  and 
advising  the  President  on  energy  ])olicy?  Should  this  function  be  in  a  single  energy 
czar  in  the  White  House  like  Governor  Love  was,  a  3-member  advisory  council 
like  the  CEQ,  or  the  head  of  a  powerful  operating  agency  like  the  Federal  Energ}'- 
Administration? 

Answer:  Since  the  jobs  of  coordinating  energy  policy  and  advising  the  President 
are  different,  I  suspect  they  would  need  different  structures.  For  advising  the 
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President,  we  would  prefer  something  along  the  lines  of  CEQ.  For  coordinating 
energy  policy,  the  need  calls  for  a  slightly  larger  organization,  also  headed  by  a 
commission  and  not  a  single  person.  This  would  facilitate  top-level  coordination 
of  various  areas  of  concern. 


Press  Release  and  Notice  of  Press  Conference 

For  Release  10  A.M.  Wednesday,  November  21,  1973. 
Conference:  10  A.M.,  1714  Massachusetts  Ave.,  N.W.  Conference  Room. 
Contact  Dr.  James  B.   Sullivan  at  Center  for  Science  in  the  Public  Interest 
332-6000. 

environmentalists  counter  administration  programs 

Representatives  of  environmental  and  citizens  groups  criticized  the  Nixon 
Administration's  energy  program  today,  calling  it  "anti-environmental  and 
anti-consumer".  While  supporting  several  of  the  President's  proposals,  the 
groups  said  the  overall  program  was  capitulation  to  long-sought-after  corporate 
goals.  The  organizations  presented  their  own  program  of  priorities  in  an  "energy 
counter  message." 

The  environmentalists  argued  that  existing  environmental  controls  have  not 
contributed  in  any  significant  degree  to  present  energy  shortages.  The  groups 
presented  evidence  that  one  of  the  Administration's  proposals — speeding  up 
licensing  of  nuclear  plants — may  actually  drain  off  more  energy  than  it  supplies 
and  hence  aggravate  the  present  energy  crisis. 

Besides  being  environmentally  detrimental,  the  groups  criticized  the  President's 
strategies  for  seeking  too  much  power  for  his  own  office  and  for  Governors  while 
downgrading  public  participation  procedures  such  as  public  hearings. 

Joining  the  environmentalists  were  several  consumer  and  poverty  oriented 
groups  who  asked  that  special  consideration  be  given  to  people  with  low  and 
moderate  income.  They  asked  that  measures  be  taken  to  ensure  that  all  people 
be  allowed  to  share  in  the  available  supplies  of  heating  fuel  and  that  the  poor 
not  be  discriminated  against  bj'^  "client  shopping"  dealers  as  is  now  being  done, 
especially  in  rural  areas. 

Short  and  medium  range  strategies  proposed  in  the  group's  energj'  counter 
message  included: 

Equalization  of  electric  utilit.y  rates  for  small  and  large  users. 
Auto  and  appliance  efficiency  standards. 
Shifting  from  truck  freight  to  rail  freight. 
Utilization  of  wastes  for  heating  fuel. 
*    Limit  on  advertising  of  high  energy  consuming  products. 
Longer  range  strategies  include: 

Curtail  use  of  non-recj'cled  consumer  and  industrial  products. 
Provide  mass  transit  operating  subsidies  from  the  highway  trust  fund. 
Grant  air  pollution  variances  only  as  a  last  resort  if  energy  conservation 

measures  fail. 
Expand  deep  mining  rather  than  surface  mining  of  coal. 
Do  not  speed  up  licensing  of  nuclear  power  plants. 
Expedite  anti-trust  action  against  the  major  oil  comj^anies. 
Base  energy  strategies  on  a  more  realistic  energy  budget  as  well  as  seek 
environmentally  sound  energy  sources  such  as  solar  power  and  nuclear 
fusion. 
Coordinated  by  the  Center  for  Science  in  the  Public  Interest,  the  "energy 
counter  message"  is  supported  by  the  following  organizations  and  individuals: 
Center  for  Science  in  the  Pubhc  Interest. 
Ellen  Berman,  Consumer  Federation  of  America. 
Marsha  Curran,  Common  Cause. 
Environmental  Action. 
Friends  of  the  Earth. 
Highway  Action  Coalition. 
Movement  for  Economic  Just'ce. 
Metropolitan  Washington  Coalition  for  Clean  Air. 
National  Clean  Air  Coalition. 
National  Consumers  League. 
National  Intervenors. 

Byron  Kennard,  Public  Interest  Economics  Center. 
James  Ridgeway. 
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The  America  the  Beautiful  Fund. 
Affiliation  of  individuals  is  for  identification  purposes. 

ENVIRONMKNTAL  "COUNTER  MESSAGE"  ON  ENERGY 

There  can  be  no  doubt  that  the  United  States  faces  :i  serious  energy  shortage. 
We  share  the  President's  concern  that  the  U.S.,  with  only  6  percent  of  the  world's 
population,  consumes  over  30  percent  of  the  world's  energy.  It  is  commendable 
that  the  Administration  has  expressed  its  desire  to  i  educe  the  nation's  spiraling 
usage  of  energy.  We  believe,  however,  that  its  basic  approach  is  an  attempt  to 
delude  the  American  public. 

The  n-iajor  responsibilit}'  for  reducing  energy  usage  cavuiut  be  placed,  as  Admin- 
istration proposals  do,  on  individual  consumers.  Although  environmentalists  and 
consimierists  supjiort  lowering  thermostats,  reducing  auto  speeds,  and  reducing 
unnecessary  lighting  and  other  superfluous  uses  of  energy,  we  believe  such  an 
appeal  to  consumer  sacrifice  is  being  used  as  a  prete.xt  to  avoid  making  hard 
decisions  regarding  corporate  practices  and  structure. 

We  offer  this  energy  "counter  program"  of  principles  and  actions  on  which  a 
sound  energy  policy  should  be  based. 

A  major  responsibility  for  alleviating  the  energy  shortage  must  be  placed  on 
the  corporate  sector.  By  penetrating  government  at  every  key  decision  making 
level,  industry  has  amassed  enormous  unba'anced  political  power  in  the  energy 
area.  Tt  is  in  this  political  and  economic  problem,  and  not  in  environmental 
restrictions  or  even  in  consumer  demand  that  the  present  crisis  has  its  prime  roots. 

Strategies  now  being  proposed  or  implemented  by  the  Administration — the 
Trans- Alaskan  pipeline,  lax  regulation  of  suiface  mining,  offshore  oil  drilling,  oil 
shale  development,  relaxation  of  air  qualit)^  standards — rather  than  altering  these 
patterns  of  miconstrained  power,  worsen  them  by  capitulating  to  long-sought- 
after  corporate  goals.  These  goals  aie  now  being  transformed,  under  a  climate  of 
energy  hysteria,  into  specific  government  actions  and  policies. 

To  thus  release  industry  from  its  responsibility  will  have  severe  consequences; 
it  w'll;  reverse  progress  made  in  safeguarding  the  environment,  alter  the  nation's 
democratic  political  structure,  and  discriminate  against  those  with  low  and 
moderate  incomes. 

It  cannot  be  convincingly  argued,  as  the  Administration  message  implies,  that 
existing  environmental  controls  have  contributed  in  any  significant  degree  to 
present  energy  shortages.  The  Trans- Alaskan  pipeline,  for  example,  which  has 
been  delayed  until  now  because  of  inadequi.te  environmental  planning,  would  not 
have  been  completed  to  supply  oil  at  the  present  time  even  if  there  had  been  no 
delay.  Nor  can  it  be  convincingh^  argued  that  environmentally  destructive  pro- 
grams to  alleviate  the  energy  crisis — *uch  as  relaxing  air  quality  standards  and 
speeding  \ip  licensing  of  nuclear  plants — will  have  more  than  a  marginal  effect  in 
the  near  future.  Speeding  up  nuclear  plant  licensing,  in  fact,  may  well  drain  off 
more  energy  than  a  speed  up  would  supply. 

The  recent  Senate  action  on  relaxing  clean  air  requirements,  before  it  attempted 
any  measures  to  conserve  energy,  was  precipitous  and  irresponsible. 

Besides  being  environmentally  detrimental,  the  Administration's  strategies 
threaten  to  alter  our  nation's  basic  political  structure.  Control  over  energy  is 
equivalent  to  control  over  the  entire  economy  of  our  country;  the  possessor  of 
that  control  wields  enormous  power.  Too  much  power  should  not  be  placed  in  a 
single  individual,  the  President  of  the  United  States.  Similarly,  one-man  control 
at  the  State  and  local  levels  runs  counter  to  the  democratic  process.  Eliminating 
public  hearings  on  nuclear  power  plants  and  other  projects  would  seriously  limit 
democratic  participation.  Even  in  this  time  of  energy  crisis,  decisions  must  be 
made  b}^  democratic  consensus,  not  by  executive  decree. 

In  reaching  consensus,  those  lower  down  on  the  economic  ladder  must  receive 
special  consideration.  The  majority  (70  percent)  of  the  population  falls  into  the 
moderate  to  low  income  category.  Measures  should  be  taken  to  ensure  that  all 
people  will  be  allowed  to  share  in  the  available  supplies  of  heating  fuels  and  not 
be  discriminated  against  by  "client  shopping"  dealers  as  is  now  being  done,  es- 
pecially in  rural  areas.  If  the  work  week  is  shortened,  those  employees  who  are 
not  on  a  salary  basis  must  be  protected  against  losses  in  total  income.  More  jobs 
should  be  created  which  are  low  in  energy  consumption  (such  as  those  in  social 
programs).  Such  measures  will  provide  jobs  for  persons  displaced  from  high  energy 
consumption  jobs  and  will  help  serve  a  vital  function  in  transforming  our  economy 
from  a  growth  economy  to  a  more  steady-state  economy.  Middle  and  low  income 
consumers  should  not  be  charged  high  prices  and  taxes  to  subsidize  and  insulate 
industry  from  the  effects  of  the  energy  crisis. 
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SHORT  AND   MEDIUM   RANGE   STRATEGIES  TO   CONSERVE   ENERGY 

Many  of  the  Administration's  proposals  for  conserving  energy  are  commendable 
but  they  omit  many  measures  which  would  save  considerable  quantities  of  energy 
resources  that  are  presently  wasted: 

Equalize  utility  rates  for  small  and  large  users,  in  order  to  encourage  more 
efficient  energj^  use,  revamp  all  utility  rate  structures  in  the  interest  of  energy 
conservation  (American  industrj-  uses  40  percent  of  the  nation's  energy, 
much  of  it  wasted,  but  the  large  users  pay  onlj-  %  to  H  the  rate  charged  the 
small  residential  and  commercial  users.  This  backwards  rate  structure  en- 
courages waste) . 

Support  the  concept  of  a  national  power  grid. 

Utilize  low  cost  loans  or  tax  deductions  to  homes  and  commercial  estab- 
lishments for  improving  insulation. 

Take  measures  to  phase  out  the  use  of  natural  gas  as  a  boiler  fuel  just  as 
the  Administration  proposed  electric  generating  plants  switch  from  oil  to  coal, 
and  at  the  minimum  make  those  plants  which  use  natural  gas  as  boiler  fuel 
pay  the  same  rate  as  small  users. 

Make  mandatory  auto  and  appliance  efficiency  standards. 

Outlaw  gas  lamps  and  develop  more  efficient  gas  range  starters  than  present 
pilot  lights. 

Limit  advertising  of  high  energy  consuming  and  luxury  products. 

Promote  through  excise  taxes  or  other  means  smaU  and  lower  fuel-use 
automobiles. 

Shift  from  truck  freight  to  rail  and  barge  freight. 

UtiUze  wastes  for  heating  fuel. 

Encourage  more  efficient  industrial  plants  and  practices. 

LONG  RANGE  STRATEGIES 

Base  energy  strategies  on  a  more  realistic  energy  budget  and  develop  en- 
vironmentally sound  energy  supplies  such  as  solar  power  and  nuclear  fusion. 

Curtail  use  of  non-recycled  consumer  and  industrial  products. 

Provide  mass  transit  operating  subsidies  from  the  highway  trust  fund. 

Grant  air  pollution  variances  only  as  a  last  resort  if  energy  conservation 
measures  fail. 

Expand  deep  mining  rather  than  surface  mining  of  coal. 

Do  not  speed  up  licensing  of  nuclear  power  plants. 

Expedite  anti-trust  action  against  the  major  oil  companies. 

CURTAIL  USE  OF  THROWAWAY  CONSUMER  AND  INDUSTRIAL  PRODUCTS 

According  to  the  Council  on  Environmental  Quality  (CEQ),  technology  is 
available  to  lecovei  materials  from  wastes,  yet  the  percentage  of  recycled  versus 
tott.1  materials  used  is  still  declining.  A  CEQ  analysis  indicates  that  use  of  re- 
cycled materials  instead  of  virgin  materials  can  significantly  reduce  energy 
consumption.  For  example,  making  1,000  tons  of  steel  reinforcing  bars  from  scrap 
instead  of  virgin  ores  takes  74  percent  less  energy.  (It  also  takes  .51  percent  less 
water,  creates  86  percent  less  air  nnllution  emissions,  and  generates  97  percent 
less  mining  wastes.)  Presently  it  costs  the  U.S.  $6  billion  annually  to  discard 
materials,  much  of  which  could  be  recycled  or  converted  to  energy  use.  The 
Environmental  Protection  Agency  estimates  that  energy  recovery  practiced  in 
urban  areas  could  meet  2  percent  of  the  nation's  energy  requirements. 

One  of  the  most  rapidly  growing  segments  of  municipal  wastes  is  packaging. 
Paper,  glass,  ahuninum  and  other  metals,  and  plastics  now  accovnit  for  one  third 
of  the  total  mmiicipal  solid  waste  stream.  In  Oregon,  where  mandatory  bottle 
deposit  legislation  has  been  in  effect  since  October,  1972,  estimates  of  annual 
energy  savings  amount  to  the  equivalent  of  the  needs  of  two  percent  of  Oregon's 
popvilation.  (Per  gallon  of  beverage,  alum-num  cans  require  approximately  6 
times  as  much  energy  as  do  returnable  bottles.) 

PROVIDE    MASS    TRANSIT    OPERATING    SUBSIDIES    FROM    THE    HIGHWAY    TRUST    FUND 

Between  1960  and  1970  the  U.S.  population  increased  by  13  percent.  During 
the  same  period,  however,  the  number  of  registered  automobiles  increased  by 
46  percent  and  the  amount  of  fuel  they  consumed  increased  bj'-  59  percent  (fuel 
efficiency  of  autos  decreased  by  only  4  percent  during  this  period  and  hence 
does  not  account  for  the  increase  in  fuel  consumed).  Thus,  not  only  are  indi- 


261 

viduals  buying  more  cars  per  capita  bvit  they  are  driving  those  cars  longer 
distances. 

A  significant  amount  of  this  increased  auto  use  has  been  prompted  by  increased 
highway  construction.  Engineers  have  learned  that  increased  expressway  mileage 
induces  motorists  to  drive  more  than  they  would  without  the  expressways.  Studies 
indicate  that  an  individual  will  travel  an  additional  0.1  mile  to  drive  on  one  mile 
of  expresswajT^  rather  than  on  citj^  streets  or  older  roads.  Freeways  that  make 
large  scale  suburbanization  possible  also  encourage  people  to  drive  more.  Studies 
in  Baltimore  found  that  since  the  end  of  the  second  world  war,  the  average  trip 
length  has  increased  20  percent,  most  of  which  engineers  attribute  to  increased 
expressway  mileage. 

Expanded  use  of  mass  transit  could  greatly  reduce  the  30  percent  of  U.S. 
petroleum  that  is  now  devoted  to  automobile  travel.  Buses  and  trains  use  approxi- 
mately Vi  to  3>i  the  energy  per  passenger  mile  that  automobiles  use.  It  makes 
little  sense  to  continue  to  overfinance  energy-wasting  highwaj^s  while  energy- 
conserving  mass  transit  S3\stems  lose  ridership  because  of  a  lack  of  sufficient 
operating  funds.  Shifting  monies  from  the  highway  trust  fund  would  not  only 
increase  these  operating  funds  and  win  riders  for  mass  transit  but  would  also  cut 
down  on  travel-inducing  new  expressway  construction. 

GRANT  AIR  POLLUTION  VARIANCES  ONLY  AS  A  LAST  RESORT  IF  ENERGY 
CONSERVATION  MEASURES  FAIL 

The  relaxation  of  clean  air  standards  must  be  viewed  only  as  a  last  resort; 
reduction  of  our  extravagant  uses  of  the  world's  energy  resources  should  be  first 
priority. 

Ambient  air  standards  established  pursuant  to  the  Clean  Air  Act  were  based 
on  the  incidence  of  mortality  and  hospital  admissions  for  circulatory  and  res- 
piratory diseases  during  periods  of  high  air  pollution.  A  relaxation  of  these  clean 
air  goals  will  most  assuredly  be  coupled  with  a  corresponding  increase  in  major 
adverse  health  effects.  For  this  reason,  among  others,  easing  of  air  pollution 
controls  must  not  be  viewed  as  a  primary  means  to  deal  with  the  energy  crisis. 
A  reduction  of  energy  waste  must  be  the  foremost  goal  since  a  lower  demand  for 
energy  will  tend  to  solve  the  major  problems  of  air  pollution  and  foreign  economic 
dependence,  now  and  for  the  future. 

In  some  areas,  low  sulfur  fuel  will  be  unavailable  this  winter,  and  industries 
and  utilities  which  have  lateh^  converted  from  coal  will  have  to  return  to  it.  If 
energy  conservation  measures  fail,  variances  may  be  granted  on  a  case  by  case 
basis,  for  a  fixed  period  of  a  year  or  less.  But  the  return  need  be  but  temporary, 
and  every  effort  should  l^e  made  to  use  high  sulfur  fuel  only  in  those  areas  where 
sulfur  oxide,  particulate,  and  sulfate  levels  are  low — so  that  adverse  health  eft'ects 
are  prevented  or  minimized.  Another  alternative  might  be  to  lower  sulfur  resti'ic- 
tions  first  on  those  plants  that  are  equipped  with  pollution  control  devices. 

High-sulfur  fuels,  the  choice  of  many  industries  before  air  pollution  laws  were 
passed,  are  less  expensive  than  lower  sulfur  content  fuels.  The  savings  which 
accrue  to  industries  using  high  sulfur  fuels  as  a  result  of  the  present  scarcity  of 
oil  should  be  used  to  purchase  and  install  pollution  control  equipment,  so  that 
environmental  deterioration  will  be  minimized. 

If  variances  are  granted,  the  Environmental  Protection  Agency  should  step 
up  its  air  quality  monitoring  efforts  to  ensure  that  an  adequate  record  is  made 
of  the  effects  of  those  variances  and  to  ensure  that  severe  health  hazards  do  not 
occur. 

EXPAND  DEEP  MINING  RATHER  THAN  SURFACE  MINING  OF  COAL 

The  Administration  programs  emphasize  production  of  federal  coal,  through 
strip  mining  in  the  West,  rather  than  recovery  of  the  plentiful  supplies  of  low- 
sulfur  coal  reserves  that  now  can  be  deep  mined  in  the  East. 

Forcing  American  consumers  to  depend  on  federally  controlled  resources  in  the 
West  would  accelerate  a  shift  in  capital  investments — for  gasification  plants, 
power  plants,  supportive  public  works — away  from  the  consuming  states  and  to 
federal!}'  owned  lands  in  the  Rockies  and  Northern  Plains.  The  impact  of  this 
major  regional  shift  in  capita!  investment  would  be  felt  when  gasification  and 
liquefaction — new  processes  for  converting  coal  into  gas  and  oil — make  coal  a 
pipeline  product  that  can  be  transported  cheaply. 

Low-sulfur,  deep-mine  coa!  is  abundant  in  the  East.  A  report  prepared  for  the 
Appalachian  Regional  Commission  (May,  1973)  states  that  coal  from  the  region 
can  remain  economically  competitive  even  in  the  face  of  enforced  Clean  Air  Act 
sulfur  standards,  increased  oil  imports,  and  a  ban  on  mountain  strip  mining. 
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Another  study  (Environmental  Policy  Center,  Sept.,  1973),  shows  that  an  increase 
in  production  from  deep  mines  now  operating  at  partial  capacitj^  would  add  coal 
tonnage  equal  to  half  the  strip  mined  coal  consumed  by  utilities.  The  United 
Mine  Workers  state  that  the  deep  mine  work  force  can  be  expanded  within  5 
years  to  absorb  almost  all  strip  mine  production — if  Congress  protects  the  Eastern 
deep  mine  industry  from  subsidized  strip-mined  federal  coal. 

On  the  basis  of  the  calorific  of  "heat"  value  of  coal,  55  percent  of  coal  reserves 
lie  east  of  the  Mississippi,  with  the  largest  rt^serve  of  high  quality  coal  being  in 
the  Appalachian  region.  One  ton  of  Appalachian  bituminous  coal  gives  1.36 
times  the  energy  outijut  of  a  ton  of  Western  subbituminous  and  1.93  times  that 
of  a  ton  of  hgnite.  The  increased  transportation  and/or  transmission  losses  of 
energy  reduces  still  further  the  new  energy  from  the  Western  reserves. 

Moreover,  a  ton  of  Western  subbituminous  coal  of  0.7  percent  sulfur  content 
will  produce  the  same  sulfur  emissions  for  the  same  energy  as  0.96  percent  sulfur 
Appalachian  bituminous  coal.  Similarly,  0.7  percent  Western  lignite  will  produce 
the  same  sulfur  emissions  as  1.35  percent  sulfur  Appalchian  bituminous  for  the 
same  energy  ovitput. 

DO    NOT   SPEED   UP   LICENSING   OF   NUCLEAK  POWER  PLANTS 

The  Administration  is  pressing  the  Atomic  Energy  Commission  to  accelerate 
the  licensing  and  construction  of  nuclear  power  plants  in  order  to  bring^them  on 
line  within  six  years  instead  of  the  current  ten.  This  would  be  accomplished  by, 
among  other  things,  eliminating  public  hearings  for  up  to  eighteen  months. 

The  Administration's  plan,  however,  overlooks  several  recent  trends  in  AEC 
activity.  Licenses  which  have  already  been  issued  are  now  being  modified  by  the 
AEC  and,  in  some  cases,  even  taken  away  as  a  result  of  the  discovery  of  un- 
suspected safety  problems.  Broad  restrictions  have  been  placed,  for  example, 
on  several  nuclear  power  plants  which  were  using  nuclear  reactors  manufactured 
by  the  General  Electric  Compan3^  One  set  of  restrictions  was  prompted  by  the 
discovery  of  defects  in  the  plant's  nuclear  fuel  while  another  set  followed  the 
discovery  of  structural  damage  inside  the  reactor  (which  thereby  caused  the 
normal  cooling  system  to  be  inadequate).  These  problems  have  forced  some  plants 
to  curtail  their  power  output  by  as  much  as  50  percent  and  one  plant  is  completely 
shut  down  (Vermont  Yankee). 

In  another  instance,  it  was  recently  revealed  that  one  complex  of  plants  under 
construction  in  Virginia  is  being  built  within  a  few  yards  of  a  geologic  fault.  Due  to 
the  potential  earthquake  hazard,  the  AEC  is  now  considering  terminating  the 
development  of  these  reactor  projects  even  though  construction  is  well  under  way 
(one  of  the  plants  is  more  than  90  percent  completed) . 

In  addition  to  specifically  curtailing  plant  construction,  the  AEC  is  also  in  the 
process  of  reviewing  proposed  safety  standards  which  would  govern  emergency 
core  cooling  systems.  The  standards  being  recommended  by  AEC's  staff  will 
require  broad  restrictions  on  nuclear  power  plant  operation. 

The  Administration  is  seeking  to  undermine  the  principle  of  citizen  participa- 
tion in  the  development  of  decisions  which  will  directly  affect  the  public.  It 
should  be  noted  that  citizen  participation  in  the  decisionmaking  processes  of  the 
Atomic  Safety  and  Licensing  Boards  has  served  to  improve  the  safety  of  nuclear 
power  plants.  Dr.  James  Schlisenger,  former  Chairman  of  the  AEC,  has  publicly 
commended  the  citizens  who  intervened  in  the  Indian  Point  2  operating  license 
hearings  and  exposed  serious  faults  in  Consolidated  Edison's  quality  assurance 
program. 

The  major  safety  system,  the  emergency  core  cooling  system  (ECCS),  has  been 
examined  at  numerous,  lengthy  public  hearings  sponsored  by  the  AEC.  It  has 
become  apparent  that  there  exists  a  great  deal  of  disagreement  and  controversy 
(even  within  the  AEC  itself)  over  the  abihty  of  the  ECCS  to  prevent  a  release  of 
radiation  in  the  event  of  a  loss-of-coolant  accident. 

The  existing  reactor  program  is  also  beset  with  other  critical  problems.  These 
include  the  existence  of  real  possibilities  of  sabotage  or  theft,  the  accumulation 
of  radioactive  wastes  which  last  for  tens  or  hundreds  of  thousands  of  j-ears,  and 
the  danger  of  adverse  health  effects  resulting  from  low-level  radiation. 

Many  problems  are  already  posed  by  the  operation  of  the  nation's  existing 
nuclear  power  plants.  Increasing  their  number,  especially  through  a  crash  con- 
struction program,  will  serve  only  to  worsen  these  difficulties.  Nothing  will  be 
gained  by  ushering  in  a  radioactivity  crisis  to  replace  the  current  energy  crisis. 
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EXPEDIATE    ANTI-TRUST    ACTION    AGAINST   THE    MAJOR    OIL    COMPANIES 

Twenty  oil  companies  (8  major  and  12  smaller)  presently  control,  directlj^  or 
indirectly,  the  supplies  of  oil,  natural  gas,  coal  and  uranium  (and  the  develop- 
ment of  oil  shale,  tar  sands  and  geothcrmal  steam)  in  the  United  States.  According 
to  the  House  Subcommittee  on  Special  Small  Business  Problems: 

"The  major  oil  companies  account  for  approximately  84  percent  of  the  U.S. 
refining  capacity;  about  72  percent  of  the  natural  gas  production  and  reserve 
ownership;  30  percent  of  domestic  coal  reserves  and  over  20  percent  of  domestic 
coal  production  capacity;  over  50  percent  of  uranium  reserves  and  25  percent 
of  the  uranium  milling  capacity.  Further,  the  major  oil  comiDanies  are  acquiring 
oil  shale  and  tar  sands  as  sell  as  water  rights  in  many  areas  of  the  country." 
Testifying  before  the  Senate  Antitrust  and  Monopoly  Subcommittee,  former 
FPC  economist  Dr.  John  Wilson  stated, 

"...  the  top  14  natural  gas  producers  in  1970  were  also  among  the  top  15 
oil  and  liquids  producers  and  among  the  top  17  petroleum  refiners.  These  14 
leading  gas  producers  were  also  among  the  largest  sellers  of  gasoline  and  other 
refined  petroleum  products  and  among  the  17  largest  sellers  of  natural  gas  to 
interstate  pipelines." 

Besides  this  direct  control  of  energy  sources,  there  is  also  substantial  evidence, 
of  mutual  interdependence  between  virtually  all  of  the  major  firms  in  the  petroleum 
industry.  This  interdependence  includes  joint  lease  acquisition  (bidding  combines) 
banking  interlocks,  joint  ownership  of  pipelines  and  gathering  systems,  joint 
ownership  and  production  from  oil  and  gas  leases,  international  joint  ventures 
and  vertical  relationships  between  the  producing,  transporting,  processing,  and 
marketing  sectors  of  the  industry. 

This  trend  toward  concentration  has  increased  and  has,  in  fact,  been  encouraged 
by  the  energy,  tax,  and  foreign  policies  of  the  Administration.  According  to  a 
Federal  Trade  Commission  staff  studj^: 

"The  industry  operates  much  like  a  cartel  with  15  to  20  integrated  firms  being 
the  beneficiaries  of  much  federal  and  state  policy.  Thus,  the  federal  and  state 
governments  with  the  force  of  law  do  for  the  major  oil  companies  that  which  would 
be  illegal  for  the  companies  to  do  themselves  .  .  . 

"The  resulting  system  endangers  existing  independents,  makes  new  entry 
difficult  or  impossible,  and  fields  serious  economic  losses  to  American  consumers." 

Diversitj^  means  strength  and  the  capacity  to  respond  to  change  with  minimum 
disruption.  There  can  be  little  doubt  that  tlae  progressive  elimination  of  competi- 
tion in  the  energy  field  has  contributed  to  the  present  energy  crisis. 

BASE  ENERGY  STRATEGIES  ON  A  MORE  REALISTIC  ENERGY  BUDGET  AS  WELL  AS  SEEK 
ENVIRONMENTALLY  SOUND  ENERGY  SOURCES  SUCH  AS  SOLAR  POWER  AND  NUCLEAR 
FUSION 

Despite  the  panic  of  government  and  industry,  there  is  plenty  of  energy  avail- 
able if  it  is  used  properly.  Using  it  properly,  though,  requires  an  energy  budget 
that  is  much  more  detailed  that  what  is  presently  available.  Beyond  the  gross 
figures  on  amounts  of  energy  used  in  various  industries  and  for  various  residential 
purposes,  there  linger  serious  information  gaps:  the  amount  of  net  energy  avail- 
able from  various  reserves  (coal  that  takes  more  energy  to  mine  that  it  jaelds  is 
a  net  energy  loss  while  remaining  a  gross  energy  gain),  increased  costs  that  accrue 
as  extraction  of  fuels  becomes  more  difficult,  the  extent  to  which  fossil  fuels 
subsidize  more  recent  and  marginal  fuel  sources  (how  coal  or  oil,  for  example,  are 
used  to  mine  and  process  nuclear  fuels,  develop  costly  plants,  store  wastes,  operate 
complex  safety  systems,  and  so  forth),  the  relationships  between  urban  patterns 
and  natural  and  man-controlled  energy  budgets. 

There  is  also  little  known  about  the  long  range  possibilities  of  solar  power, 
nuclear  fusion,  and  other  forms  of  environmentally  sound  power.  If  these  forms 
of  power  are  practical,  programs  to  employ  them  should  be  accelerated  to  the 
maximum  extent  possible. 

MORE  ON  ENERGY  CONSERVATION 

Mr.  Bering.  Mr.  Chairman,  if  I  could  answer  your  question  on 
energy  conservation,  I  believe  that  the  National  Bureau  of  Standards 
and  engineers  of  the  Federal  Power  Commission  have  an  extremely 
large  number  of  proposals  for  energy  conservation  in  small  business 
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and  industrial  areas  and  that  their  belief  is  that  we  are  falling  far  short 
of  our  frontier  in  terms  of  energy  conservation  in  those  areas,  and  that 
the  main  problem  is  simply  getting  that  information  put  into  practice 
by  industrial  producers  and  small  businessmen.  This  information,  I 
believe,  applies  particularly  to  the  area  of  building  construction,  to 
office  buildings  and  homes.  I  would  say  that  the  importanceof  energy 
conservation  is  part  of  an  overall  view  of  energy  use,  which  we  as 
environmental  groups  have.  It  seems  to  differ  somewhat  from  that 
implied  by  ERDA  as  it  is  presently  designed. 

In  other  words,  ERDA  is  aimed  at  expanding  our  means  of  produc- 
ing energy,  without  much  view  of  the  resources  on  which  these  energy- 
producing  systems  are  based.  The  problem  of  discussing  safeguards, 
environmental  safeguards,  is  that  if  you  apply  environmental  safeguard 
procedures  to  a  breeder  reactor,  and  still  build  the  breeder  reactor, 
you  have  not  really  accomplished  very  much.  What  is  really  at  issue 
here  is  a  fundamental  difference  in  approach  to  the  whole  problem  of 
energy.  What  I  would  like  to  discuss,  if  possible,  is  the  question  of 
nuclear  power  as  the  central  cornerstone  of  our  present  energy  re- 
search and  development  budget. 

In  particular,  I  think  that  the  central  problems  are  those  of  the 
breeder  reactor  and  the  plutonium  fuel  that  Mr.  Ford  discussed,  and 
the  availability  of  uranium  fuel — and  if  I  may,  I  would  like  to  urge 
the  committee  to  invite  testimony  from  authorities  on  breeder  reac- 
tors. As  I  understand  it,  the  availability  of  uranium  fuel  is  limited, 
at  economically  retrievable  levels — and  over  the  next  two  decades, 
we  are  going  to  reach  a  point  sometime  where,  without  the  breeder, 
we  will  be  experiencing  the  same  crisis  with  uranium  that  we  are  now 
experiencing  with  oil. 

PLUTONIUM  ECONOMY 

Therefore,  if  the  present  energy  research  and  development  program 
is  to  produce  a  long-term  solution  to  the  energy  crisis,  it  can  only  do 
so  if  the  breeder  reactor  is  succesful.  I  think  that  the  Atomic  Energy 
Commission  would  agree  that  what  they  are  plamiing  to  do  is  create 
a  plutonium  economy  for  the  United  States,  and  I  would  hope  that 
the  Congress  would  take  the  time  to  seriously  review  that  plan  before 
establishing  ERDA  as  it  is  presently  designed.  If  one  looks  carefully 
at  the  implications  and  dangers  of  a  plutonium  economy,  it  would  seem 
a  vastly  better  choice  to  develop  natural  and  renewable  sources  of 
energy,  as  would  hopefully  be  the  result  of  the  alternative  proposal 
that  we  have  submitted  here. 

AEC  ROLE  IN   ERDA 

Senator  Ribicoff.  I  gather  from  what  you  say  that  you  are  deeply 
concerned  over  the  fac't  that  the  Atomic  Energy  Commission  and 
what  they  represent  will  be  given  such  a  large  role  in  ERDA. 

Does  that  bother  you  gentlemen? 

Mr.  Knight.  Yes,  Mr.  Chairman,  because  we  have  a  situation 
where,  over  the  last  20  years,  atomic  energy  has  been  accelerated  at 
the  expense  of  other  energy  forms.  Each  year,  R.  &  D.  commitments 
have  been  made  on  the  basis  of  the  availability  of  various  technologies, 
and  each  year,  atomic  energy  has  seemed  more  advanced  and  nearer 
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fruitiori  as  a  result  of  similar  decisions  made  the  year  before.  This 
self -justifying  spiral  has  resulted  in  a  tremendous  imbalance  in  our 
efforts  in  energy  development.  As  I  understand  it,  there  has  been 
almost  no  research  into  coal  mine  safety  over  the  last  10  or  15  years, 
and  coal  mine  safety  is  one  of  the  reasons,  we  are  told,  that  we  should 
strip  mine  instead  of  deep  mine.  But  there  has  not  been  the  kind  of 
effort  in  mine  safet}^  that  has  gone  into  nuclear  power. 

I  think  the  same  is  true  for  solar  energy.  Solar  heating  was  being 
installed  in  Florida  in  the  twenties,  and  yet  it  is  still  at  about  the  same 
level  of  development  today. 

Mr.  Messing.  Let  me  qualify  that  just  a  little.  If  the  Nuclear 
Energy  Commission  is  separated,  as  proposed,  and  if  that  Commission 
is  amended  in  such  a  way  as  Dr.  Ford  indicated,  then  the  core  of  the 
Atomic  Energy  Commission  staff  might  be  suitable  for  restructuring 
the  core  of  the  new  Energy  Research  and  Development  Administration. 

Mr.  Knight.  As  to  your  question  to  Mr.  Ford,  about  what  kind  of 
oversight  group  you  could  create,  or  designate  to  look  into  nuclear 
power,  I  think  the  Congress  has  two  such  organizations  at  hand  right 
now;  the  GAO  can  and  does  do  studies  into  administration  of  the 
nuclear  fuel  cycle,  and  I  think  the  new  Office  of  Tecluiology  Assessment 
is  ideally  suited  to  provide  an  independent  and  unbiased  overview  of 
technical  questions  that  have  been  imbued  with  political  overtones, 
such  as  nuclear  power.  It  is  still  in  its  infancy,  but  OTA  would  be  one 
means  by  which  Congress  could  inform  itself  of  the  technical  com- 
plexities of  nuclear  power.  This  would  enable  it  to  make  more  informed 
decisions  as  to  what  directions  our  energy  efforts  should  take. 

TRANSFER   OF  WEAPONS   DEVELOPMENT 

Senator  Ribicoff.  Now,  I  notice  that  you  recommend  that  AEC's 
weapons  development  function  should  be  transferred  to  the  Depart- 
ment of  Defense,  rather  than  ERDA.  This  is  a  very  controversial 
issue.  It  seems  on  the  surface  that  that  is  what  ought  to  be  done. 
Does  that  undermine  the  traditional  thought  that  there  should  be 
civilian  control  over  the  nuclear  weapons  program? 

Mr.  Knight.  I  am  not  able  to  answer  that.  Senator.  I  think  there 
are  military  personnel  in  that  program  already,  and  in  the  Depart- 
ment of  Defense  there  still  would  be  civilian  overview. 

Senator  Ribicoff.  But  it  has  been  pointed  out  that  some  of  the 
best  gains  in  the  civilian  uses  of  nuclear  energy  have  come  from  the 
research  that  is  involved  in  the  weapons  programs,  and  it  is  almost 
impossible  to  separate  them. 

Mr.  Knight.  We  are  not  talking  about  separating  them  at  the  lab 
stage.  We  are  talking  about  separating  the  administration.  Some  of  the 
national  labs  do  contract  work  for  separate  contractors  already,  and 
I  do  not  see  why  this  could  not  also  be  the  case  here. 

STAFFING  THE  ENERGY  PROGRAMS 

Senator  Ribicoff.  Now,  you  gentlemen  recommend  a  conflict  of 
interest  provision  to  prohibit  industry  executives  from  holding  key 
pohcy  positions  in  ERDA.  Where  do  you  get,  in  the  next  month  or 
so,  the  personnel?  I  know  what  the  problem  is;  where  do  you  get  the 
personnel  today  to  run  this  energy  progi'am;  where  do  you  get  it  to 
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run  different  programs  such  as  allocation?  Where  do  you  go  to  right 
now? 

Mr.    Knight.    I    am    not   sure    I    could    answer  that. 

Senator  Ribicoff.  Well,  this  is  one  of  the  problems  you  have.  I 
understand  your  fears;  I  share  them.  Mr.  Simon  comes  in,  and  he 
says,  I  need  250  men  right  away  to  give  me  a  hand.  Sure,  they  have 
waited  too  long,  but  that  is  the  past.  We  have  to  move  on  from  there. 
Where  do  you  get  the  250  men  to  come  in  right  away  and  do  the  job? 

Where  do  you  find  them?  I  mean,  who  has  the  experience?  I  agree 
with  you  that  there  is  a  great  danger  in  drawing  the  personnel  from 
the  major  oil  companies,  who  in  many  ways  played  a  role  in  the 
problem  we  now  face.  Where  do  we  get  the  men  now? 

Mr.  Messing.  I  tliink  this  is  an  inherent  problem  in  trying  to 
formulate  long  range  policy  determinations  or  ongoing  programs 
under  an  emergency  basis.  There  is  no  satisfactory  answer  to  that 
question  on  an  emergency  basis.  There  should  be,  though,  provi4ons 
to  protect  against,  I  would  say,  an  ongoing  exchange  between  private 
industry  and  R.  &  D.  administration  such  as  this,  when  executives 
do  come  from  private  industry,  serve  in  an  agency  such  as  ERDA, 
and  then  return  to  private  industry  on  a  cyclical  basis;  that  is,  there 
should  be  some  protection  against  this. 

The  problem  in  dealing  with  this  on  an  emergency  basis,  I  think,  is 
impossible  for  us  to  answer. 

Mr.  Knight.  I  would  agree  with  Mr.  Ramey's  statement  that  the 
level  of  the  Assistant  Administrator  should  be  a  career  professional 
position,  and  not  a  political  appointment  that  is  one  of  the  ways 
you  can  safeguard  against  an  outside  influence,  as  we  are  talking  about. 
I  agree  with  Marc  on  the  short  term. 

Mr.  Bering.  I  would  imagine  that  at  least  some  of  the  short-term 
personnel  could  come  from  local  and  State  governments.  Just  as  an 
example,  I  know  that  all  of  the  New  England  States  feel  that  the 
people  in  Washington  simply  do  not  grasp  their  needs  for  the  winter, 
for  this  winter,  and  they  are  complaining  right  now  that  they  are 
getting  a  smaller  share  than  they  deserve  and  need,  in  terms  of  heating 
oil  and  so  forth. 

FUEL   allocation 

Senator  Ribicoff.  Well,  I  pointed  that  out  to  Mr.  Simon  last 
Thursday,  I  have  gone  over  it  with  him,  he  understands  it.  He  assures 
me  he  will  look  into  it. 

Now,  having  dealt  with  Mr.  Simon,  I  have  confidence  that  he  will 
directly  look  into  this  problem  from  an  allocation  standpoint,  taking 
into  account  New  England's  special  problems,  and  I  would  feel  that 
I  would  get  faster  action  being  able  to  go  directly  to  Mr.  Simon  than 
I  would  to  pick  up  somebody  that  worked  in  the  mayor's  office  in 
Keene,  N.H.,  or  Bridgeport,  Conn.,  or  Boston,  Mass. 

Mr.  Messing.  This  is  one  of  the  differences  between  setting  up 
the  Federal  Energy  Administration  at  this  time  and  setting  up  an 
Energy  Research  and  Development  Administration.  I  think  that, 
speaking  for  my  own  organization,  that  we  are  in  favor  of  the  establish- 
ment of  a  Federal  Energy  Administration  at  this  time,  as  we  are  in 
favor  of  the  Petroleum  Allocation  Act  and  even,  perhaps,  the  Senate- 
passed  R.  &  D.  bill.  What  we  do  not  see  is  the  irnmediate  demand  or 
the  justification  for  going  ahead  with  an  additional  large-scale  re- 
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organization  of  the  Federal  energy  machinerj'^  at  this  time.  It  would 
seem  wiser  to  us  to  wait  at  least  a  year,  until  we  know  whether  we 
are  knee-deep  or  neck-deep  in  the  energy  emergency  situation  before 
undertaking  any  major  restructuring,  such  as  this  bill  proposes. 

Senator  Ribicoff.  But  is  there  any  question  in  the  minds  of  the 
three  of  you  that  the  energy  problem  is  not  short  range?  I  mean,  those 
that  are  in  this  field  have  been  talking  about  it  for  the  past  10  or  20 
years.  They  have  practically  pinpointed  the  date  now  when  tliis  would 
strike  us,  and  that  no  matter  what  the  Arabs  do  with  their  boycott, 
this  is  a  permanent  problem  and  there  has  to  be  a  national  policy. 
And  the  sooner  we  get  going,  the  better  off  we  are. 

It  would  seem  to  me,  too,  that  we  are  in  a  situation  that,  what- 
ever we  are  setting  up,  I  do  not  believe  that  ERDA  is  the  say-all  and 
be-all.  I  am  convinced  that  we  are  going  to  have  to  proceed  with  a  well 
thought  out  program  for  a  Department  of  Energy  and  Natural 
Resources.  So  this  would  probably  be  the  start  of  the  base  of  it.  But 
it  would  be  good  to  get  this  going.  I  do  not  know  how  much  more  de- 
lay there  can  be.  We  have  wasted  2  or  3  years  now.  Should  we  wait 
until  Congress  goes  home,  or  should  we  start  getting  this  tiling  off 
the  ground? 

Mr.  Messing.  I  think  we  feel  very  strongly  that,  indeed,  we  should 
wait  a  little  longer,  and  I  will  explain  why  very  simply.  In  other 
legislation  which  has  either  been  passed  in  recent  weeks  or  is  pending 
immediately;  we  have  adequate  provisions  to  deal  with  the  energy 
situation  over  the  next  several  years. 

As  you  indicated,  one  of  the  problems  in  establishing  a  new  agency 
such  as  this  is,  where  do  you  get  the  personnel?  Perhaps  in  2  years  or 
3  years,  the  place  to  get  the  personnel  would  be  from  a  Federal 
Energy  Administration,  if  that  is  not  continued,  and  if  it  feeds  into 
this. 

We  also  have  a  situation  where,  basically,  the  research  that  we  are 
talking  about  is  currently  going  on.  We  are  not  talking  about  estab- 
lishing new  research  programs.  We  have  research  programs  going  on 
on  fission,  on  fusion  in  a  variety  of  national  laboratories,  on  solar,  on 
geothermal,  on  oil  shale.  We  have  all  of  these  research  programs  going 
on  now.  We  can  allow  them  to  develop  over  the  next  year  without  any 
loss  of  time  toward  ultimate  development  of  the  resources  in  5  or  10 
years,  and  then  if  energy  restructuring  seems  desirable,  as  I  am  sure 
it  wdll,  once  we  are  past  this  initial  wave  of  reaction  to  a  very  immediate 
emergency,  then  that  would  seem  a  more  prudent  time  to  go  ahead 
with  restructuring. 

PROTECTION  FOR  THE  SMALL  INVENTOR 

Senator  Ribicoff.  Let  me  ask  you  to  shift  gears  a  little  bit.  What 
specific  patent  rights  protection  do  you  recommend  for  the  small 
inventor,  the  small  entrepreneur,  who  is  working,  bringing  up  ideas. 
What  sort  of  protection  do  we  give  the  small  man?  I  am  not  talking 
about  the  General  Motors  or  the  Du  Fonts. 

Mr.  Knight.  We  have  some  language  on  this.  This  is  something 
that  Ms.  Roosevelt  was  particularly  interested  in,  and  I  can  only 
comment  on  it.  I  can  present  more  detailed  language  later. 

Senator  Ribicoff.  Would  you  give  me  some  of  your  recommenda- 
tions on  that? 
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And  you  talk  also  about  providing  financial  support  for  the  small 
inventor.  What  do  you  have  in  mind?  How  do  we  do  that?  As  a 
Governor,  Senator,  every  day,  you  get  in  the  mail  suggestions  and 
ideas  and  blueprints,  and  everybody  has  got  the  answer  to  every- 
thing. Now,  how  do  we  determine  which  small  inventor  has  the  making 
of  a  great  idea,  and  then  who  do  we  support? 

PURCHASE   POWER   OF  BIG   COMPANIES   SHUTS   OUT   COMPETITION 

Mr.  Knight.  Well,  we  could  follow  the  lead  of  the  National 
Science  Foundation  in  this  area.  I  think  it  is  about  the  only  Federal 
entity  that  does  look  at  and  fund,  through  grants,  the  projects  and 
the  innovations  of  small  inventors,  and  this  kind  of  effort  should  be 
stimulated  more.  Often,  a  small  inventor  will  come  up  with  an  idea, 
and  sell  it  to  a  large  company,  which  will  bury  it,  because  it  is  not 
in  the  company's  plans.  This  removes  some  competition,  and  I  do 
not  think  that  that  is  in  the  national  interest  for  our  energy  research 
and  development. 

As  an  example,  we  have  had  some  communications  with  some 
gentlemen  in  Houston  who  have  developed  on  a  small  scale,  a 
prototype  for  a  hydrogen  boiler  that  burns  hydrogen.  They  have 
been  offered  $2  to  $3  million  for  the  patents  by  several  large  companies. 
But  they  have  decided  to  try  and  develop  it  themselves,  and  they 
came  to.  us  after  having  no  success  with  any  Government  agency. 
They  got  thrown  out  of  the  Lieutenant  Governor  of  Texas'  ofl&ce;  he 
said  they  were  crackpots,  and  they  came  to  Washington  and  had  no 
success  presenting  their  idea.  I  think  that  providing  a  technical  staff 
and  some  sort  of  entity  that  would  look  at  ideas  like  this — and  this  is 
not  a  crackpot  idea,  because  they  have  been  able  to  generate  some  pri- 
vate funding. 

Senator  Ribicoff.  Well,  who  knows  who  the  crackpot  is,  and  who 
is  not?  Who  is  going  to  make  that  determination? 

Mr.  Messing.  Outside  of  public  safety  considerations,  I  guess 
you  let  the  market  determine  that. 

Senator  Ribicoff.  Well,  it  is  a  tragedy,  because  people  do  have 
good  ideas,  and  it  is  hard  to  get  anybody  to  listen,  as  you  can 
appreciate. 

Let  me  ask  you.  Is  there  any  country  in  the  world  that  is  doing  a 
constructive,  sound  job  on  the  environment  and  energy  at  the  same 
time?  Is  there  anyone  that  is  concerned,  or  any  nation  doing  an 
adequate  job;  a  good  job? 

Mr.  Messing.  Oh,  I  do  not  think  we  could  speak  with  authority. 
I  think  there  are  different  measures  in  different  countries  that  show 
sensibilities  toward  different  areas  than  others.  I  would  not  want  to 
generalize  on  that. 

Senator  Ribicoff.  In  other  words,  the  whole  field  is  wide  open? 

Mr.  Messing.  Well,  we  can  look  at  one  example.  Japan  has  tradi- 
tionally lived  on  a  very  marginal  resource  and  energy  basis.  They 
have  managed  to  increase  their  quality  of  life  in  recent  years,  and  their 
gross  national  product,  but  still  with  a  very  small  margin  of  error  in 
it.  I  was  told  several  days  ago  by  a  representative  of  one  of  the  major 
utility  equipment  manufacturers  that,  on  a  recent  trip  to  Japan  he 
had  gone  there  to  see  how  American  equipment  was  being  utilized  to 
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keep  the  air  clean,  and  he  had  particularly  wanted  to  see  how  the 
SO2  scrubbers  were  working,  because  utilities  in  this  country  have 
found  that,  in  their  experience,  you  cannot  maintain  these,  you  can- 
not keep  them  clean,  thej^  are  more  a  problem  than  they  are  worth. 
He  found  that  in  Japan,  they  are  making  the  scrubbers  work.  They 
are  keeping  the  scrubbers  clean,  and  they  are  keeping  the  air  at  a 
marginally  acceptable  level.  But  in  Japan  they  are  making  American 
equipment  perform. 

On  the  other  hand,  Japan  is  entirely  dependent  on  the  sea,  or  verj^ 
largeh^  dependent  on  the  sea,  for  its  protein  base,  and  in  this  area  it 
is  falling  behind.  While  in  one  area  they  are  doing  their  best  to  keep 
their  head  above  water;  in  another  area,  where  the  threat  is  not  as 
visible  they  are  unable  to  do  the  same  thing.  It  is  a  matter  of  national 
incentives. 

Senator  Ribicoff.  Let  me  ask  you  one  final  question. 

Working  in  the  environmental  field  as  you  do,  are  j^ou  pessimistic  or 
optimistic  about  what  3^ou  are  trying  to  achieve  today? 

Mr.  Messing.  I  have  no  choice  but  to  be  optimistic. 

Senator  Ribicoff.  In  other  words,  you  are  concerned,  worried? 

Mr.  Messing.  Absolutely. 

Mr.  Bering.  I  think  there  is  an  extremely  good  basis  for  optimism 
if  the  renewable  resources  of  energy  are  developed  while  we  still  have 
the  fossil  fuel  potential  to  carry  out  that  development.  If  we  do  not 
do  that,  then  I  think  that  the  pessimistic  conclusions  that  are  ex- 
tremely serious,  because  it  is  very  possible  that  we  will  spend  our 
entire  savings  account  before  we  get  around  to  building  our  house. 
And  I  think  we  are  at  a  point  of  veiy  profound  choice  in  our  national 
histoiy,  and  if  we  go  one  way  it  is  going  to  be  great,  and  if  we  go  the 
other  way  it  is  going  to  be  very,  veiy  gloomy. 

blessing  in  disguise 

Senator  Ribicoff.  I  personal!}"  feel  that  we  are  in  the  watershed 
period  of  American  society,  that  this  is  in  many  waA's  a  blessing  in 
disguise,  and  there  is  so  much  that  we  can  achieve  if  we  have  the  wiU 
and  commitment  to  do  so  and  not  panic. 

I  want  to  thank  you  gentlemen  for  coming  here.  Many  of  your  sug- 
gestions are  very  constructive.  Whether  we  can  translate  them  into 
legislation  or  not,  I  do  not  know.  But  you  do  have  some  good  ideas, 
and  I  like  many  of  your  ideas.  Thank  3'ou  very  much  for  being  with  us 
today. 

The  committee  will  stand  adjourned  until  further  call  b}'  the  Chair. 

[Whereupon,  at  12:30  p.m.,  the  subcommittee  was  adjourned,  sub- 
ject to  the  call  of  the  Chair. 
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APPENDIX 


[S.  2744,  93a  Coug.,  1st  sess.] 

A  BILL  To  reorganize  and  consolidate  certain  functions  of  the  Federal  Government  in  a 
new  Energy  Keseaich  and  Development  Administration  and  In  a  Nuclear  Energy  Com- 
mission in  order  to  promote  more  efficient  management  of  such  functions. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembled, 

SHORT  TITLE 

Section  1.  This  Act  may  be  cited  as  the  "Energy  Reorganization  Act  of  1973". 

Sec.  2.  (a)  The  Congress  hereby  declares  that  the  general  welfare  and  the 
common  defense  and  securit.y  require  effective  action  to  develop,  and  increase 
the  efficiency  and  reliability  of  use  of  all  energy  sources  to  meet  the  needs  of 
present  and  future  generations,  to  increase  the  productivity  of  the  national 
economy  and  strengthen  its  position  m  regard  to  international  trade,  to  make 
the  Nation  self-sufficient  in  energj^,  and  to  advance  the  goals  of  restoring,  pro- 
tecting, and  enhancing  environmental  quality. 

(b)  The  Congress  finds  that,  to  best  achieve  these  objectives,  improve  Govern- 
ment o])erations,  and  assure  the  coordinated  and  effective  development  of  all 
energy  sources,  it  is  necessary  to  establish  an  Energy  Research  and  Development 
Administration  to  bring  together  and  direct  Federal  activities  relating  to  research 
and  development  on  the  various  sources  of  energy,  to  increase  the  efficiency  and 
relial)ility  in  the  use  of  energy,  and  to  carry  out  the  performance  of  other  functions, 
including  military  and  production  activities. 

(c)  The  Congress  further  declares  and  finds  that  it  is  in  the  public  interest 
that  the  licensing  and  related  regulatory  functions  of  the  Atomic  Energy  Com- 
mission be  separated  from  the  performance  of  the  other  functions  of  the  Commis- 
sion transferred  pursuant  to  this  Act,  and  that  this  separation  be  effected  in  an 
orderly  manner  assuring  adequacy  of  technical  and  other  resources  necessarj'- 
for  the  performance  of  each. 

Title  I — Energy  Research  and  Development  Administration 

ESTABLISHMENT 

Sec.  101.  There  is  herebjr  established  an  independent  executive  agencj^  to  be 
known  as  the  Energy  Research  and  Develojiment  Administration  (hereinafter  in 
this  Act  referred  to  as  the  "Administration"). 

OFFICERS 

Sec.  102.  (a)  There  shall  be  at  the  head  of  the  Administration  an  Administrator 
of  p]nergy  Research  and  Development  (hereinafter  in  this  Act  referred  to  as  the 
"Administrator"),  who  shall  be  appointed  by  the  President,  by  and  with  the 
advice  and  consent  of  the  Senate.  The  Administrator  shall  receive  compensation 
at  the  rate  now  or  hereafter  prescribed  for  offices  and  positions  at  level  II  of 
the  Executive  Schedule  (5  U.S.C.  5313).  The  Administration  shall  be  admin- 
istered under  the  supervision  and  direction  of  the  Administrator,  who  shall  be 
responsil)le  for  the  efficient  and  coordinated  management  of  the  Administration. 

(h)  There  shall  l)e  in  the  Administration  a  Deputy  Administrator  who  shall  be 
appointed  Ijy  the  President,  by  and  with  the  advice  and  consent  of  the  Senate, 
and  who  shall  receive  compensation  at  the  rate  now  or  hereafter  i^rescribed  for 
offices  and  positions  at  level  III  of  the  Executive  Schedule  (.5  U.S.C.  5314). 

(c)  There  shall  be  in  the  Administration  five  Assistant  Administrators,  one  of 
whom  shall  be  responsible  for  fossil  energy,  another  for  nuclear  energy,  another 
for  environment,  safetj^  and  conservation,  another  for  research  and  advanced 
energy,  and  another  for  national  security.  The  Assistant  Administrators  shall  be 
appointed  by  the  President,  by  and  with  the  advice  and  consent  of  the  Senate, 
and  shall  receive  compensation  at  the  rate  now  or  hereafter  prescribed  for  offi.ces 
and  positions  at  level  IV  of  the  Executive  Schedule  (5  U.S.C.  5315). 
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(d)  There  shall  be  in  the  Administration  a  General  Counsel  who  shall  be  ap- 
pointed b}^  the  Administrator  and  who  shall  serve  at  the  pleasure  of  and  be 
removable  by  the  Administrator.  The  General  Counsel  shall  receive  compensation 
at  the  rate  now  or  hereafter  prescribed  for  offices  and  positions  at  level  V  of  the 
Executive  Schedule  (5  U.S.C.  5316). 

(e)  There  shall  be  in  the  Administration  not  more  than  seven  additional  officers 
appointed  by  the  Administrator  who  shall  receiv^e  compensation  at  the  rate 
now  or  hereafter  prescribed  for  offices  and  positions  at  level  V  of  the  Executive 
Schedule  (5  U.S.C.  5316).  The  positions  of  such  offices  shall  be  considered 
career  positions  and  be  subject  to  subsection  161d  of  the  Atomic  Energy  Act. 

(f)  The  Division  of  Military  Application  transferred  to  and  established  in  the 
Administration  by  section  104(a)  of  this  Act  shall  be  under  the  direction  of  a 
Director  of  Military  Application,  who  shall  be  appointed  by  the  Administrator 
and  who  shall  serve  at  the  pleasure  of  and  be  removable  by  the  Administrator 
and  shall  be  an  active  commissioned  officer  of  the  Armed  Forces  serving  in  general 
or  flag  officer  rank  or  grade.  The  functions,  qualifications,  and  compensation  of  the 
Director  of  Military  Application  shall  be  the  same  as  those  provided  under  the 
Atomic  Energy  Act  of  1954,  as  amended,  for  the  Assistant  General  Manager  for 
Military  Application. 

(g)  Officers  appointed  pursuant  to  this  section  shall  perform  such  functions  as 
the  Administrator  shall  specify  from  time  to  time. 

(h)  The  Deputy  Administrator  (or  in  the  absence  or  disability  of  the  Deputy 
Administrator,  or  in  the  event  of  a  vacancy  in  the  office  of  the  Deputy  Adminis- 
trator, an  Assistant  Administrator,  the  General  Counsel  or  such  other  official, 
determined  according  to  such  order  as  the  Administrator  shall  prescribe)  shall  act 
for  and  perform  the  functions  of  the  Administrator  during  any  absence  or  disability 
of  the  Administrator  or  in  the  event  of  a  vacancj^  in  the  office  of  the  Administrator. 

FUNCTIONS 

Sec.  103.  The  fvmctions  of  the  Administrator  shall  include,  but  not  be  limited 
to— 

(1)  exercising  central  responsibilitj'  for  policy  planning,  coordination, 
support,  and  management  of  research  and  develoj^ment  programs  respecting 
all  energy  sources,  including  assessing  the  requirements  for  research  and 
development  in  regard  to  various  energy  sources  in  relation  to  near-term 
and  long-range  needs,  poHcy  planning  in  regard  to  meeting  those  require- 
ments, undertaking  programs  for  the  optimal  development  of  the  various 
forms  of  energy  sources,  managing  such  programs,  and  disseminating  infor- 
mation resulting  therefrom; 

(2)  encouraging  and  conducting  research  and  development  to  demonstrate 
the  commercial  feasibiUty  of  energy  sources  and  utilization  technologies; 

(3)  undertaking  research  and  development  in  the  extraction,  conversion, 
transmission,  and  utilization  phases  related  to  the  development  and  use  of 
energy  from  fossil,  nuclear,  solar,  geothermal,  and  other  energy  sources; 

(4)  engaging  in  and  supporting  environmental  biomedical,  phj-sical,  and 
safet.y  research  related  to  the  development  of  energy  sources  and  utilization 
technologies ; 

(5)  ascertaining  the  existence,  progress,  and  results  of  other  public  and 
private  research  and  development  activities  relevant  to  the  Administration's 
mission  and  correlating  its  own  research  and  development  programs  with  such 
public  and  private  activities; 

(6)  participating  in  and  supporting  cooperative  research  and  development 
projects  which  may  involve  contributions  by  public  or  private  persons  or 
agencies,  of  financial  or  other  resources  to  the  performance  of  the  work;  and 

(7)  developing,  collecting,  distributing,  and  making  available  for  distribu- 
tion, scientific  and  technical  information  concerning  the  manufacture  or 
development  of  energy  and  its  efficient  extraction,  conversion,  transmission, 
and  utilization. 

TRANSFER  OF  FUNCTIONS 

Sec.  104.  (a)  There  are  hereby  transferred  to  and  vested  in  the  Administrator 
all  functions  of  the  Atomic  Energy  Commission,  the  Chairman  and  members  of 
the  Commission,  and  the  officers  and  components  of  the  Commission,  except  as 
otherwise  provided  in  this  Act.  The  General  Advisory  Committee  established 
pursuant  to  section  26  of  the  Atomic  Energy  Act  of  1954,  as  amended  (42  U.S.C. 
2036),  the  Military  Liaison  Committee  established  by  section  27  of  the  Atomic 
Energy  Act  of  1954,  as  amended  (42  U.S.C.  2037),  the  Patent  Compensation 
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Board  established  pursuant  to  section  157  of  the  Atomic  Energy  Act  of  19o4,  as 
amended  (42  U.S.C.  2187),  and  the  Division  of  MiUtary  AppHcation  established 
by  section  25  of  the  Atomic  Energy  Act  of  1954,  as  amended  (42  U.S.C.  2035), 
are  transferred  to  the  Energy  Research  and  Development  Administration  and  the 
functions  of  the  Commission  with  respect  thereto  are  transferred  to  the 
Administrator. 

(b)  There  are  hereby  transferred  to  and  vested  in  the  Administrator  such  func- 
tions of  the  Secretary  of  the  Interior,  the  Department  of  the  Interior,  and  officers 
and  components  of  such  department — 

(1)  as  related  to  or  are  utilized  by  the  Office  of  Coal  Research  established 
pursuant  to  the  Act  of  July  1,  1960  (74  Stat.  336;  30  U.S.C.  661-668) ; 

( 2)  as  relate  to  or  are  utilized  in  connection  with  fossil  fuel  energy  research 
and  development  programs  and  related  activities  conducted  by  the  Bureau 
of  Mines  "energy  centers"  and  synthane  plant  to  provide  greater  efficiency 
in  the  extraction,  processing,  and  utilization  of  energy  resources  for  the 
purpose  of  conserving  those  resources,  developing  alternative  energy  resources 
such  as  oil  and  gas  secondary  and  tertiary  recovcrj^,  oil  shale  and  synthetic 
fuels,  improving  methods  of  managing  energ5^-related  wastes  and  pollutants, 
and  providing  technical  guidance  needed  to  establish  and  administer  national 
energy  policies;  and 

(3)  as  relate  to  or  are  utilized  for  underground  electric  power  transmission 
research. 

( c)  There  are  hereby  transferred  to  and  vested  in  the  Administrator  such  func- 
tions of  the  National  Science  Foundation  as  relate  to  or  are  utilized  in  connection 
with — 

(1)  solar  heating  and  cooling  development;  and 

(2)  geothermal  power  development. 

(d)  There  are  hereby  transferred  to  and  vested  in  the  Administrator  such 
functions  of  the  Environmental  Protection  Agency  and  the  officers  and  com- 
ponents thereof  as  relate  to  or  are  utilized  in  connection  with — 

(1)  the  development  and  demonstration  of  alternative  automotive  power 
systems;  and 

(2)  the  development  and  demonstration  of  precombustion,  combustion, 
and  postcombustion  technologies  to  control  emissions  of  pollutants  from 
stationary  sources  using  fossil  fuels. 

(e)  To  the  extent  necessary  or  appropriate  to  perform  functions  and  carry  out 
programs  transferred  by  this  Act,  the  Administrator  may  exercise,  in  relation  to 
the  functions  so  transferred,  any  authority  or  part  thereof  availa'ole  by  law, 
including  appropriation  Acts,  to  the  official  or  agency  from  which  such  functions 
were  transferred. 

TRANSFER    OF    PERSONNEL   AND    OTHER    MATTERS 

Sec.  105.  (a)  Except  as  provided  in  the  next  sentence,  the  personnel  emploj^ed 
in  connection  with,  and  the  personnel,  positions,  assets,  liabilities,  contracts, 
property,  records,  and  unexpended  balances  of  apj^ropriations,  allocations,  and 
other  fimds  emplo^yed,  held,  used,  arising  from,  available  to  or  to  be  made  avail- 
able in  connection  with  the  functions  and  programs  transferred  by  this  Act,  are, 
subject  to  section  202  of  the  Budget  and  Accounting  Procedures  Act  of  1950 
(31  U.S.C.  581c),  correspondingh^  transferred  for  appropriate  allocation.  Personnel 
positions  expressly  created  by  law,  personnel  occupying  those  positions  on  the 
effective  date  of  this  Act,  and  personnel  authorized  to  receive  com]:)ensation  at 
the  rate  prescribed  for  offices  and  positions  at  levels  II,  III,  IV,  or  V  of  the  Execu- 
tive Schedule  (5  U.S.C.  5313-5316)  on  the  effective  date  of  this  Act  shall  be 
subject  to  the  provisions  of  subsection  (c)  of  this  section  and  section  301  of  this 
Act. 

(b)  Except  as  provided  in  subsection  (c),  transfer  of  nontemporary  personnel 
pursuant  to  this  Act  shall  not  cause  anj^  such  employee  to  be  separated  or  reduced 
in  grade  or  compensation  for  one  j^ear  after  such  transfer. 

(c)  Any  person  who,  on  the  effective  date  of  this  Act,  held  a  position  com- 
pensated in  accordance  with  the  Executive  Schedule  prescribed  in  chapter  53 
of  title  5  of  the  United  States  Code,  and  who,  without  a  break  in  service,  is 
appointed  in  the  Administration  to  a  position  having  duties  comparable  to  those 
performed  immediately  preceding  his  apjiointment  shall  continue  to  be  com- 
pensated in  his  new  position  at  not  less  than  the  rate  provided  for  his  previoiis 
position. 
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ADMINISTRATIVE    PROVISIONS 

Sec.  lOG.  (a)  The  Administrator  is  avithorizod  to  prescribe  such  policies, 
standards,  criteria,  procedures,  rules,  and  regulations  as  he  may  deem  to  be 
necessary  or  apt:)ropriate  to  perform  functions  now  or  hereafter  vested  in  him. 

(b)  The  Administrator  shall  engage  in  such  policy  planning,  and  perform  such 
program  evaluation  analyses  and  other  studies,  as  may  be  necessary  to  promote 
the  efficient  and  coordinated  administration  of  the  Administration  and  proper- 
Ijr  assess  progress  toward  the  achievement  of  its  missions. 

(c)  Except  as  otherwise  expressly  ]3rovided  by  law,  the  Administrator  may 
delegate  any  of  his  functions  to  such  officers  and  employees  of  the  Administration 
as  he  may  designate,  and  may  authorize  such  successive  redelegations  of  such 
functions  as  he  may  deem  to  be  necessary  or  appropriate. 

(d)  Excejjt  as  provided  in  section  102,  the  Administrator  maj^  organize  the 
Administration  as  he  may  deem  to  be  necessary  or  appropriate. 

(e)  The  Administrator  is  authorized  to  establish,  maintain,  alter,  or  dis- 
continue such  State,  regional,  district,  local,  or  other  field  offices  as  he  may  deem 
to  be  necessary  or  appropriate  to  perform  fimctions  now  or  hereafter  vested  in 
him. 

(f)  The  Administrator  shall  cause  a  seal  of  office  to  l)e  made  for  the  Administra- 
tion of  such  device  as  he  shall  approve,  and  judicial  notice  shall  be  taken  of  such 
seal. 

(g)  The  Administrator  is  authorized  to  establish  a  working  capital  fund,  to  be 
availal^le  without  fiscal  year  limitation,  for  expenses  necessary  for  the  mainte- 
nance and  operation  of  such  common  administrntive  services  as  he  shall  find  to  be 
desira])le  in  the  interests  of  economy  and  efficiency.  There  shall  be  transferred 
to  the  fund  the  stocks  of  supplies,  equipment,  other  assets,  liabilities,  and  unpaid 
obligations  relating  to  the  services  which  he  determines  will  be  jaerformed  through 
the  fund.  Api3ropriations  to  the  fund,  in  such  amounts  as  may  be  necessary  to 
provide  additional  working  capital,  are  authorized.  The  working  capital  fund  shall 
recover,  from  the  appropriation^;  and  funds  for  which  services  are  perfoimed, 
either  in  advance  or  by  way  of  reimbursement,  amounts  which  will  approximate 
the  costs  incurred,  including  the  accrual  of  annual  leave  and  the  depreciation  of 
-ec<uii>ment.  The  fimd  shall  also  l^e  credited  with  receipts  from  the  sale  or  exchange 
of  its  ]3roperty,  and  receipts  in  payment  for  loss  or  damage  to  property  owned  by 
the  fund. 

PERSONNEL 

Sec.  107.  (a)  The  Administrator  is  authorized  to  select,  appoint,  employ,  and 
fix  the  compensation  of  such  officers  and  emjjlovees,  including  attornevs,  pursuant 
to  section  161  d  of  the  Atomic  Energy  Act  of  19o4,  as  amended  (42  U.S.C.  2201(d)) 
as  are  necessary  to  perform  the  functions  now  or  hereafter  vested  in  him  and  to 
prescribe  their  functions. 

(b)  The  Administrator  is  authorized  to  obtain  services  as  jirovided  by  section 
3109  of  title  5  of  the  United  States  Code. 

(c)  The  Administrator  is  authorized  to  provide  for  participation  of  military 
j)ersoniael  in  the  performance  of  his  functions.  Members  of  the  Army,  the  Navy, 
the  Air  Force,  or  the  Marine  Corps  may  be  detailed  for  service  in  the  Administra- 
tion by  the  api^ropriate  militar^^  Secretary,  i^ursuant  to  cooperative  agreements 
with  the  Secretary,  for  service  in  the  Administration  in  jDositions  other  than  a 
position  the  occupant  of  which  must  be  approved  by  and  with  the  advice  and  con- 
sent of  the  Senate. 

(d)  Appointment,  detail,  or  assignment  to,  acceptance  of,  and  service  in,  any 
a,ppointive  or  other  position  in  the  Administration  under  this  section  shall  in 
no  way  affect  the  status,  office,  rank,  or  grade  which  such  officers  or  enlisted 
men  may  occupy  or  hold,  or  any  emolument,  perquisite,  right,  privilege,  or 
benefit  incident  to  or  arising  out  of  any  such  status,  office,  rank,  or  grade.  A 
member  so  appointed,  detailed,  or  assigned  shall  not  be  su()ject  to  direction  or 
control  by  his  armed  force,  or  any  officer  thereof,  directly  or  indirectly,  with  respect 
to  the  responsibilities  exercised  in  the  position  to  which  appointed,  detailed,  or 
assigned. 

(e")  The  Administrator  is  authorized  to  pay  transportation  expenses,  and  per 
diem  in  lieu  (^f  subsistence  expenses,  in  accordance  with  chapter  57  of  title  '->  of 
the  United  States  Code  for  travel  between  places  of  recruitment  and  duty,  and 
while  at  places  of  duty,  of  persons  appointed  for  emergency,  temporary,  or  seasonal 
services  in  the  field  service  of  the  z\dministration. 
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POWERS 


Si:c.  108.  (a)  The  Administrator  is  authorized  to  exercise  his  powers  in  such 
manner  as  to  insure  the  continued  conduct  of  research  and  development  and 
related  activities  in  areas  or  fields  deemed  V)y  the  Administrator  to  be  pertinent 
to  the  acquisition  of  an  expanded  fund  of  scientific,  technical,  and  practical 
knowledge  in  energy  matters.  To  this  end,  the  Administrator  is  authorized  to 
make  arrangements  (including  contracts,  agreements,  and  loans)  for  the  conduct 
of  research  and  development  activities  with  private  or  public  institutions  or 
])ersons,  including  participation  in  joint  (ir  cooperative  projects  of  a  research, 
developmental,  or  experimental  nature;  to  make  paj^ments  (in  lump  sum  or 
installments,  and  in  advance  or  by  way  of  reimbursement,  with  necessary  adjust- 
ments on  account  of  overpayments  or  underpaj^ments) ;  and  generally  to  take  such 
steps  as  he  may  deem  necessary  or  apjjropriate  to  perform  functions  now  or  here- 
after vested  in  him.  Such  functions  of  the  Administrator  under  this  Act  as  are 
applicable  to  the  nuclear  activities  transferred  pursuant  to  this  title  shall  be 
subject  to  the  provisions  of  the  Atomic  Energy  Act  of  1954,  as  amended,  and  to 
other  authority  applicable  to  such  nuclear  activities.  The  nonnuclear  functions 
of  the  Administrator  referred  to  in  secticms  103  and  104  of  this  Act  shall  be  carried 
out  pursuant  to  the  provisions  of  this  Act,  applicable  authority -existing  inuiiediately 
before  the  effective  date  of  this  Act,  or  in  accordance  with  the  provisions  of 
chapter  4  of  the  Atomic  Energy  Act  of  1954,  as  amended  (42  U.S.C.  2051-2053). 

(b)  Except  for  pul^Iic  buildings  as  defined  in  the  Public  Buildings  Act  of  1959, 
as  amended,  and  with  respect  to  leased  space  subject  to  the  provisions  of  Re- 
organization Plan  Numl:)ered  18  of  1950,  the  Administrator  is  authorized  to 
acquire  (l)j"  j^urchase,  lease,  condemnation,  or  otherwise),  construct,  improve, 
repair,  operate,  and  maintain  facilities  and  real  property  as  the  Administrator 
deems  to  be  necessarj-  in  and  outside  of  the  District  of  Columbia.  Such  authority' 
shall  apply  only  to  facilities  required  for  the  maintenance  and  operation  of  lab- 
oratories, research  and  testing  sites  and  facilities,  quarters,  and  related  accom- 
modations for  employees  and  dependents  of  emplo.yees  of  the  Administration, 
and  such  other  special-purpose  real  property  as  the  Administrator  deems  to  be 
necessary  in  and  outside  the  District  of  Columbia.  Title  to  any  propert^y  or 
interest  therein,  real,  personal,  or  mixed,  acquired  pursuant  to  this  section,  shall 
be  in  the  United  States. 

(c)(1)  The  Administrator  is  authorized  to  provide,  construct,  or  maintain,  as 
necessary  and  when  not  otherwise  availal)le,  the  folhnving  for  employees  and 
their  dependents  stationed  at  remote  locations: 

(A)  emergency  medical  services  and  supplies; 

(B)  food  and  other  subsistence  supplies; 

(C)  messing  facilities; 

(D)  audiovisual  equipment,  accessories,  and  supplies  for  recreation  and 
training; 

(E)  reimbursement  for  food,  clothing,  medicine,  and  other  supplies 
furnished  by  such  employees  in  emergencies  for  the  temporary  relief  of 
distressed  persons ; 

(F)  living  and  working  quarters  and  facilities;  and 

(G)  transportation  for  school-age  dependents  of  employees  to  the  nearest 
api^ropriate  educational  facilities. 

(2)  The  furnishing  of  medical  treatment  under  subparagraph  (A)  of  paragraph 
(1)  and  the  furnishing  of  services  and  supplies  under  paragraphs  (B)  and  (C)  of 
paragraph  (1)  shall  he  at  prices  reflecting  reasonable  values  as  determined  by 
the  Administrator. 

(3)  Proceeds  from  reimbursements  under  this  section  shall  be  deposited  in  the 
Treasury  and  maj'-  be  withdrawn  by  the  Administrator  to  pay  directly  the  cost  of 
such  work  or  services,  to  repay  or  make  advances  to  appropriations  or  funds 
which  do  or  will  bear  all  or  a  part  of  such  cost,  or  to  refund  excess  sums  when 
necessary;  except  that  such  payments  may  be  credited  to  a  service  or  working 
cajjital  fund  otherwise  established  b.y  law,  and  used  under  the  law  governing  such 
funds,  if  the  fund  is  available  for  use  by  the  Administrator  for  performing  the 
v,-()vk  or  services  for  which  payment  is  received. 

(d)  The  Administrator  is  authorized  to  acquire  any  of  the  following  described 
rights  if  the  proj^erty  acquired  thereby  is  for  use  in,  or  is  useful  to,  the  performance 
of  functions  vested  in  him: 

(1)  copyrights,  patents,  and  applications  for  patents,  designs,  processes, 
and  manufacturing  data; 

(2)  licenses  under  coi\vrights,  patents,  and  applications  for  patents;  and 
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(3)  releases,  before  suit  is  brought,  for  past  infringement  of  patents  or 
copyrights. 

(e)  With  respect  to  all  nonnuclear  research  and  development,  including  demon- 
stration projects,  contracted  for,  sponsored,  or  cosponsored  by  the  Administration 
pursuant  to  this  Act,  the  ajjplicable  arrangement  shall  provide  that  the  disposition 
of  patent  rights  in  inventions  or  discoveries  arising  out  of  the  work  vuider  the 
arrangement  shall  be  governed  bj'  the  President's  Statement  of  Government 
Patent  Policy  issued  on  August  23,  1971  (36  F.R.  16887,  August  26,  1971)  and 
amended  in  September  1973  (38  F.R.  23782,  September  4,  1973) :  Provided,  That 
the  Administrator  in  administering  such  patents  shall  make  a  determination,  on  a 
case-by-case  basis,  as  to  whether  a  requested  license  shall  be  granted  on  a  royalty- 
free  basis  or  upon  a  basis  of  charges  designed  to  recover  part  or  all  of  the  costs  of 
the  research  and  development. 

(f)  Subject  to  the  provisions  of  chapter  12  of  the  Atomic  Energy  Act  (42  U.S.C. 
2161-2166),  and  other  applicable  law,  the  Administrator  shall  disseminate  scien- 
tific, technical,  and  practical  information  acquired  pursuant  to  this  title  through 
information  programs  and  other  appropriate  means,  and  shall  encourage  the 
dissemination  of  scientific,  technical,  and  practical  information  relating  to  energy 
so  as  to  enlarge  the  fund  of  such  information  and  to  provide  that  free  interchange 
of  ideas  and  criticism  which  is  essential  to  scientific  and  industrial  progress  and 
public  understanding. 

(g)  The  Administrator  is  authorized  to  accept,  hold,  administer,  and  utilize 
gifts,  and  bequests  of  property,  both  real  and  personal,  for  the  purpose  of  aiding  or 
facilitating  the  work  of  the  Administration.  Gifts  and  bequests  of  money  and 
proceeds  from  sales  of  other  property  received  as  gifts  or  bequests  shall  be  de- 
posited in  the  Treasury  and  shall  be  disbursed  upon  tlie  order  of  the  Administrator. 
For  the  purposes  of  Federal  income,  estate,  and  gift  taxes,  property  accepted 
under  this  section  shall  be  considered  as  a  gift  or  bequest  to  the  United  States. 

Title  II — Nuclear  Energy  Commission 

CHANGE  IN  NAME 

Sec.  201.  The  Atomic  Energy  Commission  is  herebj^  renamed  the  Nuclear 
Energy  Commission  and  shall  continue  to  perform  the  licensing  and  related 
regulatory  functions  of  the  Chairman  and  members  of  the  Commission,  the  general 
counsel,  and  other  officers  and  components  of  the  Commission,  which  functions, 
officers,  components,  and  personnel  are  excepted  from  the  transfer  to  the  Adminis- 
trator by  section  104  (a)  of  this  Act. 

licensing  of  selected  ADMINISTRATION  FACILITIES 

Sec.  202.  Notwithstanding  the  exclusions  provided  for  in  section  110a  or  any 
other  provisions  of  the  Atomic  Energy  Act  of  19.54,  as  amended  (42  U.S.C. 
2140  (a)),  the  Nuclear  Energy  Commission  shall,  except  as  otherwise  specifically 
provided  by  section  110b  of" the  Atomic  Energy  Act  of  1954,  as  amended  (42 
U.S.C.  2140  (b)),  or  other  law,  have  licensing  authority  pursuant  to  chapters  6,  7, 
8,  10,  and  section  185,  of  the  Atomic  Energy  Act  of  1954,  as  amended,  as  to  the 
following  facilities  of  the  Administration : 

(1)  demonstration  liquid  metal  fast  breeder  reactors  when  operated  as  part 
of  the  power  generation  facilities  of  an  electric  utility  system ; 

(2)  other  demonstration  nuclear  reactors  when  operated  as  part  of  the 
power  generation  facilities  of  an  electric  utility  system,  except  those  in 
existence,  under  construction  or  authorized  or  appropriated  for  by  the 
Congress  on  the  date  this  part  becomes  effective;  or 

(3)  facilities  used  primarily  for  the  receipt  and  storage  of  high  level 
radioactive  wastes  resulting  from  activities  licensed  under  such  Act,  except 
those  in  existence,  under  construction,  or  authorized  or  appropriated  for 
by  the  Congress,  on  the  date  this  Act  becomes  effective. 

research 

Sec.  203.  (a)  The  Nuclear  Energy  Commission  may  engage  in  or  contract  for 
research  which  the  Commission  deems  necessary  for  the  discharge  of  its  licensing 
and  regulatory  functions. 

(b)  In  order  to  achieve  the  objectives  and  carry  out  the  purposes  of  subsection 
(a),  the  Energy  Research  and  Development  Administration  and  all  other  Federal 
agencies  shall,  to  the  extent  practicable- — 
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(1)  cooperate  with  respect  to  the  estabhshment  of  priorities  for  the 
furnishing  of  such  research  services  requested  by  the  Nuclear  Energy-  Com- 
mission as  the  Commission  deems  necessary  for  the  conduct  of  its  functions; 
and 

(2)  furnish  to  the  Nuclear  Energy  Commission,  when  requested,  on  a 
reimbursable  basis,  through  its  own  facilities  or  by  contract  or  other  arrange- 
ment, such  research  services  as  the  Commission  deems  necessary  for  the 
conduct  of  its  functions. 

Title  III — Miscellaneous  and  Transitional  Provisions 

TRANSITIONAL  PROVISIONS 

Sec.  301.  (a)  Except  as  otherwise  provided  in  this  Act,  whenever  all  of  the 
functions  or  programs  of  an  agency,  or  other  bod}',  or  any  component  thereof, 
affected  by  this  Act,  have  been  transferred  from  that  agency,  or  other  body, 
or  any  component  thereof  by  title  I  of  this  Act,  the  agency,  or  other  body,  or 
component  thereof  shall  lapse.  If  an  agency,  or  other  body,  or  any  component 
thereof,  lapses  pursuant  to  the  preceding  sentence,  each  position  and  office  therein 
which  was  expresslj^  authorized  by  law,  or  the  incumbent  of  which  was  authorized 
to  receive  compensation  at  the  rate  prescribed  for  an  office  or  position  at  level 
II,  III,  IV,  or  V  of  the  Executive  Schedule  (5  U.S.C.  5313-5316),  shall  lapse. 

(b)  All  orders,  determinations,  rules,  regulations,  permits,  contracts,  certificates, 
licenses,  and  privileges — 

(1)  which  have  been  issued,  made,  granted,  or  allowed  to  become  effective 
by  the  President,  any  Federal  department  or  agency  or  official  thereof,  or 
by  a  court  of  competent  jurisdiction,  in  the  performance  of  functions  which 
are  transferred  under  this  Act,  and 

(2)  which  are  in  effect  at  the  time  this  Act  takes  effect, 

shall  continue  in  effect  according  to  their  terms  until  modified,  terminated, 
superseded,  set  aside,  or  revoked  by  the  President,  the  Administrator,  or  other 
authorized  officials,  a  court  of  competent  jurisdiction,  or  by  operation  of  law. 

(c)  The  provisions  of  this  Act  shall  not  affect  any  proceeding  pending,  at  the 
time  this  section  takes  effect,  before  any  department  or  agency  (or  component 
thereof)  functions  of  which  are  transferred  by  this  Act;  but  such  proceedings,  to 
the  extent  that  they  relate  to  functions  so  transferred,  shall  be  continued.  Orders 
shall  be  issued  in  such  proceedings,  appeals  shall  be  taken  therefrom,  and  pay- 
ments shall  be  made  pursuant  to  such  orders,  as  if  this  Act  had  not  been  enacted; 
and  orders  issued  in  anj-  such  proceedings  shall  continue  in  effect  until  modified, 
terminated,  superseded,  or  revoked  by  a  duly  authorized  official,  by  a  court  of 
competent  jurisdiction,  or  by  operation  of  law.  Nothing  in  this  subsection  shall 
be  deemed  to  prohibit  the  discontinuance  or  modification  of  any  such  proceeding 
under  the  same  terms  and  conditions  and  to  the  same  extent  that  such  proceeding 
could  have  been  discontinued  if  this  Act  had  not  been  enacted. 

(d)  Except  as  provided  in  subsection  (f) — 

(1)  the  provisions  of  this  Act  shall  not  affect  suits  commenced  prior  to 
the  date  this  Act  takes  effect,  and, 

(2)  in  all  such  suits  proceedings  shall  be  had,  appeals  taken,  and  judg- 
ments rendered,  in  the  same  manner  and  effect  as  if  this  Act  had  not  been 
enacted. 

(e)  No  suit,  action,  or  other  proceeding  commenced  bj^  or  against  any  officer 
in  his  official  capacitj^  as  an  officer  of  any  department  or  agency,  functions  of 
which  are  transferred  by  this  Act,  shall  abate  by  reason  of  the  enactment  of  this 
Act.  No  cause  of  action  by  or  against  any  department  or  agency,  functions  of 
which  are  transferred  by  this  Act,  or  by  or  against  any  officer  thereof  in  his  official 
capacity  shall  abate  by  reason  of  the  enactment  of  this  Act.  Causes  of  actions, 
suits,  actions,  or  other  proceedings  may  be  asserted  by  or  against  the  United 
States  or  such  official  as  may  be  appropriate  and,  in  an^^  litigation  pending  when 
that  section  takes  effect,  the  court  may  at  any  time,  on  its  own  motion  or  that  of 
any  party,  enter  any  order  which  will  give  effect  to  the  ])rovisions  of  this  section. 

(f)  If,  before  the  date  on  which  this  Act  takes  effect,  any  department  or  agency, 
or  officer  thereof  in  his  official  capacity,  is  a  party  to  a  suit,  and  imder  this  Act 
any  function  of  such  department,  agency,  or  officer  is  transferred  to  the  Adminis- 
trator, or  any  other  official,  then  such  suit  shall  be  continued  as  if  this  Act  had 
not  been  enacted,  with  the  Administrator,  or  other  official,  as  the  case  maj'  l^e, 
substituted. 

(g)  Final  orders  and  actions  of  any  official  or  com])onent  in  the  performance 
of  functions  transferred  by  this  Act  shall  be  subject  to  judicial  review  to  the  same 
extent  and  in  the  same  manner  as  if  such  orders  or  actions  had  been  made  or 
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taken  by  the  officer,  department,  agency,  or  instrumentality  in  the  performance 
of  such  functions  immediatelj^  preceding  the  effective  date  of  this  Act.  Any 
statutory  requirements  relating  to  notices,  hearings,  action  upon  the  record,  or 
administrative  review  that  apply  to  any  function  transferred  by  this  Act  shall 
apply  to  the  performance  of  those  functions  by  the  Administrator,  or  any  officer 
or  component. 

(h)  With  respect  to  any  function  transferred  by  this  Act  and  performed  after 
the  effective  date  of  this  Act,  reference  in  any  other  law  to  any  department  or 
agency,  or  anj-  officer  or  office,  the  functions  of  which  are  so  transferred,  shall 
be  deemed  to  refer  to  the  Administrator,  or  other  officials  in  which  this  Act  vests 
such  functions. 

(i)  Nothing  contained  in  this  Act  shall  be  construed  to  limit,  curtail,  abolish, 
or  terminate  any  function  of  the  President  which  he  had  immediately  before  the 
effective  date  of  this  Act;  or  to  limit,  curtail,  abolish,  or  terminate  his  authority 
to  perform  such  function;  or  to  limit,  curtail,  abolish,  or  terminate  his  authority 
to  delegate,  redelegate,  or  terminate  any  delegation  of  functions. 

(j)  Any  reference  in  this  Act  to  anj^  provision  of  law  shall  be  deemed  to  include, 
as  appropriate,  references  thereto  as  now  or  hereafter  amended  or  supplemented. 

(k)  Except  as  may  be  otherwise  expressly  provided  in  this  Act,  all  functions 
expressly  conferred  by  this  Act  shall  be  in  addition  to  and  not  in  substitution 
for  functions  existing  immediately  before  the  effective  date  of  this  Act  and  trans- 
ferred by  this  Act. 

INCIDENTAL  DISPOSITIONS 

Sec.  302.  The  Director  of  the  Office  of  Management  and  Budget  is  authorized 
to  make  such  additional  incidental  dispositions  of  personnel,  personnel  positions, 
assets,  liabilities,  contracts,  property,  records,  and  unexpended  balances  of  ap- 
propriations, authorizations,  allocations,  and  other  funds  held,  used,  arising  from, 
available  to  or  to  be  made  available  in  connection  with  fimctions  transferred  by 
this  Act,  as  he  may  deem  necessary  or  appropriate  to  accomplish  the  intent  and 
purpose  of  this  Act. 

DEFINITIONS 

Sec.  303.  As  used  in  this  Act — 

(1)  a,ny  reference  to  "function"  or  "functions"  shall  be  deemed  to  include 
references  to  duty,  obligation,  power,  authority,  responsibility,  right,  privilege, 
and  activity,  or  the  plural  thereof,  as  the  case  may  be ;  and 

(2)  any  reference  to  "perform"  or  "performance",  when  used  in  relation 
to  functions  shall  be  deemed  to  include  the  exercise  of  power,  authority, 
rights,  and  privileges. 

AUTHORIZATION  FOR  APPROPRIATIONS 

Sec.  304.  Except  as  otherwise  provided  by  law,  appropriations  made  under 
this  Act  shall  be  subject  to  annual  authorization. 

COMPTROLLER  GENERAL  AUDIT 

Sec.  305.  Section  166  "Comptroller  General  Audit"  of  the  Atomic  Energy 
Act  of  19.54,  as  amended,  shall  be  deemed  to  be  applicable,  respectively,  to  the 
nuclear  and  nonnuclear  activities  under  title  I  and  to  the  activities  under  title  II. 

SEPARABILITY 

Sec.  306.  If  any  provision  of  this  Act,  or  the  application  thereof  to  any  person 
or  circumstance,  is  held  invalid,  the  remainder  of  this  Act,  and  the  application 
of  such  provision  to  other  persons  or  circumstances,  shall  not  be  affected  thereby. 

EFFECTIVE  DATE  AND  INTERIM  APPOINTMENT 

Sec.  307.  (a)  The  provisions  of  this  Act  shall  take  effect  one  hundred  and  twenty 
days  after  the  Administrator  first  takes  office,  or  on  such  earlier  date  as  the  Presi- 
dent may  prescribe  and  publish  in  the  Federal  Register;  except  that  any  of  the 
officers  jjrovided  for  in  title  II  of  this  Act  may  be  nominated  and  appointed,  as 
provided  in  that  title,  at  any  time  after  the  date  of  enactment  of  this  Act.  Funds 
availal)le  to  an 3^  department  or  agency  (or  any  official  or  component  thereof),  any 
functions  of  which  are  transferred  to  the  Administrator  by  this  Act,  may,  with 
the  api^roval  of  the  President,  be  used  to  pay  the  compensation  and  expenses  of 
any  officer  appointed  pursuant  to  this  subsection  until  such  time  as  funds  for  that 
purpose  are  otherwise  available. 
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(b)  In  the  event  that  any  officer  required  by  this  Act  to  be  appointed  by  and 
with  the  advice  and  consent  of  the  Senate  shall  not  have  entered  upon  office  on 
the  effective  date  of  this  Act,  the  President  may  designate  anj'  officer,  whose 
appointment  was  required  to  be  made  by  and  with  the  advice  and  consent  of 
the  Senate  and  who  was  such  an  officer  immediately  jjrior  to  the  effective  date 
of  this  Act,  to  act  in  such  office  until  the  office  is  filled  as  provided  in  this  Act. 
While  so  acting,  such  persons  shall  receive  compensation  at  the  rates  provided  by 
this  Act  for  the  respective  offices  in  which  they  act. 


National  Science  Foundation, 
Washington,  B.C.,  December  7,  1973. 
Hon.  Abraham  A.  Ribicoff, 

Chairman,  Subcommittee  on  JReorganization,  Research  and  International  Organiza- 
tions, Committee  on  Government  Operations,  U.S.  Senate,  W ashington,  B.C. 

Dear  Senator  Ribicoff:  Your  invitation  to  Dr.  Stever  to  testify  on  S.  2744 
arrived  during  his  absence  from  the  country  to  serve  as  U.S.  Chairman  at  the 
second  meeting  of  the  US-USSR  Joint  Commission  on  Scientific  and  Technical 
Cooperation  in  Moscow.  I  know  that  he  feels  strongly  about  the  importance  of 
this  legislation  in  relation  to  the  critical  energy  problems  confronting  us.  He  has 
expressed  his  regret  at  not  being  able  to  testify  before  your  committee,  as  he  did 
in  response  to  a  similar  invitation  from  the  Committee  on  Government  Operations 
in  the  House  of  Representatives.  As  Dr.  Stever  very  much  hopes  the  views  of 
the  Foundation  can  be  made  a  part  of  the  record,  I  am  setting  forth  below  the 
statement  he  approved  for  submission  to  the  House  committee  before  leaving 
on  his  trip. 

Energv  R&D  policy  objectives  provide  the  driving  force  behind  investment  in 
energy  R&D.  The  formulation  of  our  present  and  future  energy  R&D  program 
should  be  based  on  the  following  major  policy  objectives  set  forth  by  the  President 
for  "Project  Independence": 

1.  Provision  of  the  Nation  with  adequate  energy  at  a  minimum  cost. 

2.  Development  of  a  national  energy  system  having  minimal  impact  on  the 
environment. 

3.  Development  of  an  energy  system  of  high  reliability  and  maximum  security 
against  natural  disaster  and  acts  of  war  or  sabotage. 

4.  Achievement  of  a  capability  for  energy  self-sufficiency  by  the  end  of  this 
decade. 

In  order  to  achieve  these  policy  objectives,  the  Administration  is  recommending 
a  major  increase  in  our  national  energy  research  and  development  program  to  a 
level  of  expenditure  of  at  least  $10  billion  cumulative  over  the  next  five-year 
period.  In  executing  and  administering  such  a  program,  it  is  vital  to  take  into 
account  the  complexit.y  of  our  national  energy  system,  with  its  many  components 
involved  in  the  production,  distribution,  and  use  of  energy.  It  is  most  important 
that  proposed  projects  or  areas  in  energy  R&D  be  examined  and  evaluated  from  a 
total  systems  point  of  view.  This  can  best  be  accomplished  by  the  creation  of  a 
new  independent  agency,  the  Energy  Research  and  Development  Agency  (ERDA) 
as  proposed  in  S.  2744.  Such  an  agency  would  provide  the  coherent  direction  neces- 
sary both  for  the  formulation  of  effective  policy  in  these  complex  areas,  and  for 
the  development  and  implementation  of  the  required  major  new  technologies.  I 
would  expect  that  ERDA,  in  the  performance  of  these  functions,  would,  where 
indicated  for  best  overall  program  execution,  utilize  the  laboratory  and  research 
facilities  of  other  Federal  agencies,  such  as  NASA  and  DOD,  as  well  as  those  of 
private  industry. 

One  principal  mission  of  the  National  Science  Foundation  is  to  support  basic 
research  in  all  fields  of  science  and  to  maintain  the  health  of  science  in  the  United 
States,  which  includes  insuring  a  strong  cadre  of  manpower  in  science  and  en- 
gineering. Many  of  the  fields  of  basic  research  contribute  directly  to  the  energy 
R&D  which  is  now  being  discussed.  Let  me  illustrate  this  important  fact. 

Any  of  the  energy  technologies  proposed  will  benefit  in  both  the  short-  and 
long-term  from  deeper  understanding  of  the  phenomena  on  which  they  are  based. 
Coal  gasification  plants  depend  upon  improvements  in  catalysis,  organic 
chemistry,  sulphur  chemistry,  chemical  kinetics,  thermodynajnics,  and  materials. 
The  success  of  fusion  reactors  will  depend  on  behavior  of  plasmas  under  conditions 
not  yet  established  in  the  laboratory.  The  impacts  of  various  energy  supply  and 
utilization  patterns  on  people,  economics,  and  the  environment  are  of  the  utmost 
importance,  but  we  now  lack  the  understanding  needed  to  make  sound  predictions. 
High  temperature  gas  turbines,  attractive  for  coupling  to  gas-cooled  reactors, 
depend  on  unknown  beha\'ior  of  materials  subjected  to  mechanical  and  thermal 
stresses  in  helium  atmosphere  with  parts  per  million  of  nitrogen,  carbon  monoxide, 
carbon  dioxide,  and  water.  Hydrogen  proposed  as  the  clean  fuel  might  be  produced 
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economically  by  mimicking  photos^mthesis  or  by  vastly  accelerating  thermo- 
chemical  reactions  which  are  now  impracticalh'  slow.  Fluid  dynamics  and  heat 
and  mass  transport  must  be  further  researched  to  improve  the  behavior  of  heat 
exchangers,  building  insulation,  and  cooling  towers  and  their  plumes.  Biological 
effects  of  trace  amounts  of  toxic  substances  and  the  movement  and  concentration 
of  these  substances  through  the  environment  must  be  understood. 

NSF  expects  to  continue  this  basic  research  role,  cooperating  fully  with  the 
new  ERDA  in  the  discharge  of  its  overall  energy  research  and  development 
responsibilities. 

Proof-of-concept  for  new  alternative  sources  of  energy  is  strongly  dependent 
on  an  effective  linkage  with  basic  research.  The  unique  relationship  of  the  NSF 
with  the  Nation's  universities  provides  an  exceptionally  efficient  means  of  bringing 
the  best  new  ideas  forward,  designing  the  needed  energy  research,  and  establishing 
proof-of-concept  tests  of  these  ideas.  These  relationships  have  proven  to  be 
effective  in  providing  options  for  future  development.  This  development  would 
be  carried  out  by  ERDA. 

Recognizing  the  need  for  energy  research  of  this  type,  the  Foundation  has 
actively  supported  research  on  solar,  geothermal  and  other  advanced  systems 
concepts  for  helping  to  meet  national  energy  needs.  Because  our  activities  in 
these  areas  have  a  bearing  on  the  relationship  of  the  Foundation  to  ERDA,  I 
believe  a  brief  review  at  this  point  will  help  provide  some  background  useful 
for  your  consideration. 

The  overall  objective  of  the  NSF  research  in  solar  energy  is  to  establish  the 
potential  of  solar  energy  as  an  alternative  energy  source  at  the  earliest  feasible 
time.  Although  Federal  support  for  research  on  terrestrial  application  of  solar 
energy  extends  at  least  as  far  back  as  1950,  the  first  sizable  Federal  effort  to 
investigate  the  practical  uses  of  solar  energy  in  meeting  our  domestic  needs 
may  be  dated  from  FY  1971  when  NSF  obligated  more  than  $1  million  for  solar 
energy  support.  Since  that  time  the  pace  of  events  has  increased  rapidly  with 
universities,  complemented  by  industries,  national  laboratories,  and  other  institu- 
tions mobilized  in  a  program  aimed  at  proof-of-concept  experiments.  Details 
of  this  effort  appear  in  a  tabulation  of  NSF  solar  energy  research  grants  in  FY 
1973  and  FY  1974  to  date,  which  I  attach  to  this  letter.  Funding  for  solar  energy 
research  by  the  NSF  has  increased,  through  its  Research  Applied  to  National 
Needs  (RANN)  program,  to  an  expected  level  of  $13.2  milHon  in  FY  1974,  and 
we  expect  further  growth  to  occur  next  year. 

Thus,  NSF  has  played  the  key  role  in  the  national  research  efforts  which  are 
designed  to  lead  to  the  domestic  use  of  solar  energy  as  soon  as  possible.  Because 
of  our  active  role  in  sponsoring  research  on  terrestrial  uses  of  solar  energy,  the 
Foundation  is  well  on  its  way  to  carrying  out  a  carefully-organized,  fast-paced 
])lan  which  is  designed  to  bring  solar  heating  and  cooling  systems  for  buildings 
through  the  proof-of-concept  phase  to  the  development,  demonstration  and 
commercial  design  stages  in  1975.  It  is  planned  that  ERDA  will  take  over  re- 
sponsibility for  the  program  in  these  stages.  At  the  same  time  that  NSF  is  moving 
to  the  initiation  of  system  proof-of-concept  experiments,  we  are  also  working 
to  obtain  improved  efficiency  and  reduced  cost  of  various  technological  com- 
ponents out  of  which  such  systems  would  be  constructed. 

In  the  area  of  geothermal  energy,  the  Foundation  maintains  a  smaller  but 
incisiv'e  program  to  assess  and  prove  the  potential  of  geothermal  energy  as  an 
energy  resource.  As  you  know,  the  only  large  scale  geothermal  power-generating 
complex  in  the  U.S.  is  the  Geysers  field  in  northern  California.  But  the  Geysers 
complex  utiUzes  dry  steam,  which  is  a  rare  phenomenon  and  is  unlikely  to  become 
a  major  factor  in  tJae  U.S.  energy  system.  If  we  are  to  exploit  geothermal  energy, 
we  must  work  with  more  prevalent  types  of  geothermal  resources,  but  unfor- 
tunately they  are  not  as  easy  to  convert  to  economic  sources  of  energy.  The  most 
abundant  of  the  potential  sources  of  geothermal  energy  are  hot  brines  and  hot 
rock.  While  they  have  the  advantage  of  being  more  abundant,  they  are  also  the 
hardest  of  the  geothermal  resources  to  utilize. 

Much  of  the  technology  required  to  exploit  these  sources  still  needs  to  be  de- 
veloped, and  the  geothermal  research  program  undertaken  by  the  Foundation 
has  focused  on  learning  more  about  these  types  of  resources  and  how  best  to 
exploit  them.  We  are  hopeful  that  we  will  be  successful  in  these  undertakings 
which  could  lead  to  large  scale  hot  brine  power  plants  being  designed  and  con- 
structed in  this  decade.  If  efforts  in  rock-fracturing  now  underway  are  successful, 
power  plants  using  hot  rock  resources  could  be  on  line  by  the  next  decade.  In 
the  pursuit  of  these  practical  objectives,  we  are  not  neglecting  the  potential 
impact  of  these  new  technologies  and  we  are  studjang  the  legal,  economic,  and 
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environmental  aspects  of  such  technological  developments.  It  is  planned  that 
ERDA  will  take  over  responsibility  for  the  geotherrnal  program  in  the  develop- 
ment, demonstration  and  commercial  design  stages. 

In  addition  to  its  research  support  activities  for  solar  and  geothermal  energy 
the  Foundation  is  also  active  in  other  aspects  of  energy  research.  These  include 
research  to : 

Analyze  and  synthesize  alternative  means  of  meeting  U.S.  energy  requirements 
while  satisfying  economic  and  environmental  quality  constraints. 

Discover  methods  for  more  effectively  managing  and  utilizing  conventional 
energy  resources  and  new  or  modified  energy  resources. 

Improve  methods  to  convert  energy  to  a  form  which  is  practical  for  transmission 
and  use. 

Discover  novel  power  transmission  concepts  to  transport  energy  from  current 
and  new  production  sources  to  consumption  sites,  and  apply  computer  methods 
to  operate,  plan,  model,  and  optimize  these  systems. 

We  recognize  and  support  the  many  persuasive  reasons  for  establishing  an 
Energy  Research  and  Development  Administration  that  is  capable  of  coordinating 
and  funding  research  on  all  energj^  sources.  At  the  same  time  we  believe  that  it 
is  important  for  NSF  to  continue  to  support  research  on  advanced  energy  concepts 
in  selected  areas.  This  is  essential  to  supplement  the  work  of  ERDA  by  assuring 
that  all  avenues  of  research  to  deal  with  our  long-range  energy  problems  are 
full  explored. 

Research  through  pro(jf-of-concept  experiments  is  intended  to  provide  the 
assurance  we  need  to  make  prudent  and  wise  choices.  During  these  early  stages 
it  is  essential  that  new  ideas  be  encouraged  and  evaluated  as  a  basis  for  selecting 
candidates  for  prototype  development,  large  scale  demonstration,  and  commer- 
cialization. We  believe  that  the  Foundation  is  especially  qualified  to  carry  out 
the  early  stages  of  this  type  of  work  because  it  has  no  institutional  mission  to 
preserve,  has  extensive  ties  with  the  research  community,  and  is  experienced  in 
managing  large  interdisciplinary  undertakings. 

When  programs  reach  the  developmental  and  demonstration  stages  we  believe 
that  they  should  be  taken  over  by  the  appropriate  mission  agency  or  user  groups 
such  as  private  industry.  In  this  regard,  we  believe  it  entirely  appropriate  that 
the  proposed  Energy  Research  and  Development  Administration  undertake  the 
management  of  all  energy  R&D  programs  after  prf)of-of-concept  has  been  estab- 
lished. In  cooperation  with  industry,  ERDA  could  apply  its  resources  to  large 
scale  implementation  programs  which  have  a  high  probability  of  success.  Such  an 
arrangement  would  have  the  added  advantage  of  giving  the  Foundation  the  free- 
dom to  look  at  new  ideas  and  concepts  wherever  they  may  be  found  and  to  ex- 
plore some  of  them  through  the  proof-of-concept  stage  if  they  contained  promise 
in  the  research  stages.  The  research  work  through  the  proof-of-concept  stage  sup- 
ported by  NSF  would  be  funded  mainly  from  its  own  appropriation.  If  it  becomes 
desirable  to  have  funds  transferred  to  the  Foundation  from  other  agencies,  the 
Foundation  has  authority  to  accept  and  use  such  funds  from  other  agencies  for 
such  research. 

To  summarize,  the  National  Science  Foundation  fully  endorses  the  enactment 
of  S.  2744  and  the  establishment  of  an  Energy  Research  and  Development  Ad- 
ministration to  achieve  a  more  effective  management  of  the  energy- R&D  func- 
tions of  the  Federal  Government.  We  believe  that  NSF's  role  of  research  in  selected 
energy  areas  is  fully  compatible  with  the  ERDA  C(Micept  and  will  serve  to  support 
and  strengthen  ERDA  when  it  is  created.  The  mandate  of  the  Foundation  gives 
it  the  flexibility  to  initiate  and  support  energy  research,  and  its  continuing  role 
therein  would  be  in  harmony  with  the  broader  ]jurposes  of  S.  2744. 

On  behalf  of  Dr.  Stever,  I  thank  you  for  the  chance  to  express  the  Foundation's 
views  on  S.  2744  to  j^ou  and  to  the  Sul^committee  on  Reorganization,  Research 
and  International  Organizations  of  the  Committee  on  Government  Operations. 

The  Office  of  Management  and  Budget  has  advised  us  that  there  is  no  objection 
to  the  submission  of  this  report  from  the  viewpoint  of  the  Administration's  pro- 
gram. 

Sincerely  j^ours, 

Raymond  L.  Bisplinghoff, 

Acting  Director. 

Enclosure. 
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NSF/RANN  SOLAR  ENERGY  RESEARCH  GRANTS  AND  CONTRACTS  IN  FISCAL  YEAR  1973 


Institution  and  program  manager       Title  and  grant  No. 


Duration 
Amount        (mo.) 


Effective 
date 


Heating  and  cooling  of  buildings: 

American  Society  of  Heating,  Re- 
frigeration, and  Air  Condition- 
ing, C.  IVlacPtiee. 

University  of  Florida,  E.  Farber... 


University  of  IVIaryland,  R.  Allen.. 
University  of  Wisconsin,  J.  Duffie.. 

Solar  thermal  conversion: 

Aerospace  Corp.,  A.  Greenberg 


Do. 


University  of  Arizona,  B.  Seraphin. 


Colorado  State  University  (West- 
ingliouse),  G.  Lof. 

University  of  Houston  (iVlcDonnell- 
Douglas  Astronautics  Co.)  L. 
Vant-Hull. 

University  of  iVIinnesota  (Honey- 
well) R.  Jordan. 
Photovoltaic  conversion : 

American  Cyanamid  Co.  (Univer- 
sity of  Penn  and  University  of 
Delaware),  G.  Haacke. 

Boston  College,  P.  Fang 


Boston    University    (Exxon    Re- 
search), N.  Lichtin. 
Brown  University,  J.  Loferstsi 


University  of  California/Berkeley, 
G.  Somorjai. 

Harvard  University  (Tyco  Labora- 
tories), B.  Chalmers. 

Southern  IVlethodist  University 
(Texas  Instrument  Corp.),  T. 
Chu. 

Stanford  University,  R.  Bube 


Bioconversion: 

University  of  California/Berkeley, 
W.  Oswald. 

Dynatech  Research  and  Develop- 
ment Co.  (University  of  Mass- 
achusetts and  Massachusetts 
Institute  of  Technology),  D. 
Wise. 

University  of  Illinois,  J.  Pfeffer 

University  of  Massachusetts,  W. 

Short. 
Stanford      Research      Institute, 

J.  Henry. 
University     of     Tennessee,     A. 

Hollaender. 
Wind  conversion: 

Montana    State     University,     R. 

Powe. 

NASA/Levi(is     Research     Center, 

J.  Savino. 
Oklahoma   State    University,   W. 

Hughes. 


Preparation  and  publication  of  an  ASHRAE 
guide  chapter  on  the  application  of  solar 
energy  for  heating  and  cooling  of  build- 
ings (GI-39247). 

Formulation  of  a  data  base  for  the  analysis, 
evaluation,  and  selection  of  a  low- 
temperature  solar  powered  air- 
conditioning  system  (GI-39323). 

Optimization  studies  of  solar  absorption 
air-conditioning  systems  (GI-39117). 

Computer  modeling  and  simulation  of  solar 
heating  and  cooling  systems  (GI-34028- 
1). 

Solar  thermal  conversion  mission  analysis 

(C-797). 
System  analysis  of  photothermal  conversion 

systems  (C-716-1). 
Chemical   vtpor  deposition    research   for 

fabrication  of  solar  energy  conversion 

(GI-36731X). 
Analysis  of  solar-thermal   electric  power 

systems  (GI-37815). 
Feasibility  study  of  a  solar  thermal  power 

system  based  upon  optical  transmission 

(GI-39456). 
Research  applied  to  solar-thermal  power 

systems  (GI-34871X1). 

Research  on  cadmium  stannate  selective 
optical  films  for  solar  energy  applications 
(G I -39539). 

Low-cost  polycrystalline  silicon  photovol- 
taic cells  for  large  solar  power  systems 
(GI-34975-1). 

Photochemical  conversion  of  solar  energy 
(GI-38103). 

Investigation  of  thin  film  solar  cells  based 
upon  CujS  and  ternary  compounds  (Gl- 
38102X). 

Studies  of  surface  structure  and  electronic 
properties  of  polycrystalline  photovoltaic 
materials  and  devices  (AG-472). 

Low-cost  continuous  fabrication  of  silicon 
solar  cells  (GI-37067X). 

Development  of  low-cost  thin  film  poly- 
crystalline silicon  solar  cells  for  terres- 
trial applications  (GI-38981). 

Applied  research  on  ll-VI  compound  ma- 
terials for  heterojunction  solar  cells  (Gl- 
38445X). 

Solar  energy  fixation  and  conversion  with 
algal-bacterial  systems  to  produce  meth- 
ane (GI-39216). 

Research  on  a  program  for  economic  fuel 
gas  production  from  solid  waste  (C-827). 


Biological  conversion  of  organic  refuse  to 

methane  (GI-39191). 
Bioconversion  energy  research  conference 

(GI-39615). 
Effective    utilization    of    solar   energy   to 

produce  clean  fuel  (Gl-38723). 
Workshop  on  energy  conversion    sources 

(GI-35970). 

Technical  feasibility  study  of  a  wind  energy 
conversion  system  based  on  the  tracked- 
vehicle  airfoil  concept  (GI-39415). 

Wind  energy  conversion  workshop  (AG- 
465). 

Development  of  an  electrical  generator  and 
electronics  cell  for  a  wind  energy  con- 
version system  (GI-39457). 


$5,000 

12 

July     1,1973 

49,400 

9 

Do. 

129,300 

18 

Aug.  15, 1973 

65,300 

12 

Oct.     1, 1973 

125,  885 

6 

Apr.  16,1973 

12,118.. 

.  May  23,1973 

171,200 

12 

Jan.      1,1973 

491,800 

18 

Apr.    1,1973 

130,900 

12 

June  15,1973 

494,  700 

12 

July     1,1973 

151,500 

18 

Do. 

67,100 

9 

June  15,1973 

115,000 

12 

June    1,1973 

76,900 

12 

July     1,1973 

186,700  18  July  1,1973 

150,000  12  Mar.  1,1973 

149,400  18  June  1,1973 

48,300  12  July  1,1973 

51,800  18  May  1,1973 

427,000  13  June  28,1973 

83,900  12  June  1,1973 

17,800  5  May  15,1973 

49,000  9  May  1,1973 

18, 500  6  Sept.  15, 1972 

49,900  12  Sept.   1,1973 

11,700  6  June  1,1973 

141,600  18  July  1,1973 


28-963—74- 


-19 


286 

NSF/RANN  SOLAR  ENERGY  RESEARCH  GRANTS  AND  CONTRACTS  IN  FISCAL  YEAR  1973— Continued 

Duration  Effective 

institution  and  program  manager        Title  and  grant  No.  Amount       (mo.)  date 

Ocean  thermal  conversion: 

Carnegle-IVlellon    University,    A.  Conference  on  power  generation  for  ocean        14,000          12        May   15,1973 

Lavi.  temperature  differences  (GI-39115). 

Carnegie-IVlellon    University,    C.  Solar  power  ocean-based  plants  (GI-39114).     190,000         18       June    1,1973 

Zener. 
University  of  Massachusetts  (J.  H.    Ocean-sited  powerplants  (GI-34979-1) 25,200         18        Feb.  15, 1973 

Anderson,  Inc.  and  United  Air- 
craft Research  Laboratories),  W. 

Heronemous. 
Program  analysis: 

Audio  Productions,  P.  Mooney Motion  picture  services  (C-664) 7,000  3      Nov.  30,1972 

International  Solar  Energy  Society  Printing   of  the   1973   internai:ional   solar        10,000             6      June    1,1973 

(ISES),  W.  Cherry.  energy  congress  abstracts  (GI-39240). 

University  of  Maryland,  R.  Allen,,.  Solar  energy  panel  (GI-32488-2). 24,600  6      Nov.     1,1972 

University  of  Maryland,  F.  Morse_-  Personnel  mobility  assignment 34,900  11      Sept.    1,1973 

University  of  Massachusetts,   R do 21,000  9      Oct.     1,1973 

Ward. 

Mitre  Corp.,  R.  Greeley System  study  of  the  NSF  solar  energy  re-       152,334            4      July     1,1973 

search  program  (C-831). 

University   of    Pennsylvania,    M.  Soior   energy    research    conference   (Gl-         11,000            6      Feb.     1,1973 

Wolf.  37124). 

ASF /RAN  A  Solar  Energy  Grant:  GI-39247 

Granted:  6/8/73 

Institution:  ASHRAE 

Principal  Investigator:  Carl  W.  MacPhee 

Project  Title:  Preparation  and  Publication  of  an  ASHRAE   Guide  Chapter  on 

the  Application  of  Solar  Energy  for  Heating  and  Cooling  of  Buildings 
Amount:  $5,000 
Eff.  Date:  7/1/73 
Duration:  12  mos. 

The  substantial  research  program  on  the  application  of  Solar  Energy  for 
Heating  and  Cooling  of  Buildings  supported  by  the  National  Science  Foundation, 
RANN  Directorate  has  begun  to  generate  new  data  not  generallj^  available  to 
practicing  engineers  and  mechanical  construction  contractors.  This  project  will 
support  the  collection,  analysis  and  condensation  of  this  new  material  into  a  form 
most  useful  to  practicing  mechanical  engineers  and  builders.  The  material  pro- 
duced will  be  published  as  a  chapter  in  the  ASHRAE  Guide,  widely  regarded  as 
the  "bible"  of  the  air  conditioning,  heating  and  mechanical  ventilation  industrJ^ 
Through  this  process,  the  availability  of  new  research  information  will  be  expedited 
to  potential  users  outside  the  research  and  development  community. 

ASF /RAN  A   Solar  Energy  Grant:   GI-39323 
Granted:  6/11/73 

Institution:  University  of  Florida 
Principal  Investigator:  E.  A.  Farber 

Project   Title:  Formulation   of  a   Data  Base  for  the   Anal^'sis,   Evaluation  and 
Selection  of  a  Low  Temperature  Solar  Powered  Air-Conditioning  System 
Amount:  $49,400 
Eff.  Date:  7/1/73 
Duration:  9  mos. 

The  develojoment  of  an  economical  and  efficient  means  of  cooling  buildings 
with  solar  energy  is  considered  an  important  requirement  for  the  implementation 
of  solar  energy  as  an  alternative  to  fossil  energy  sources  for  producing  thermal 
comfort  in  buildings.  This  project  will  provide  an  engineering  evaluation  of 
water  cooled  and  air  cooled  refrigerant  systems  and  related  machinery  vipon  which 
recommendations  can  be  made  for  the  development  of  an  operational  unit.  If 
foimd  feasible,  such  a  unit  will  be  considered  for  fabrication  and  installation  in  a 
solar  heated  house  now  in  operation  at  the  University  of  Florida.  The  proj^osed 
work  covers  only  the  preliminary  engineering  development  phase. 
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NSF/RANN  Solar  Energy  Grant:  GI-39117 

Granted:  5/21/73 

Institution:  University  of  Maryland 

Principal  Investigator:  Redfield  W.  Allen 

Project  Title:  Optimization  Studies  of  Solar  Absorption  Air  Conditioning  Systems 

Aynount:  $129,300 

Eff.  Date:  8/15/73 

Duration:  18  mos. 

The  objective  of  this  project  is  the  evaluation  of  the  effects  of  s}^stem  options 
and  actual  process  factors  on  the  performance  and  optimization  of  solar  absorp- 
tion air  conditioning  sj^stems.  Specific  goals  include  (1)  the  development  of 
parametric  performance  factors  for  ideal  and  actual  sj^stem  operation  at  various 
thermodynamic  conditions,  (2)  evaluation  of  the  thermal  heliotrope  for  use  with 
sun-tracking  collectors,  (3)  the  thermodj^namic  and  economic  optimization  of 
the  collector  and  absorption  refrigeration  systems. 

In  a  recent  study,  the  NSF/NASA  Solar  Energy  Panel  concluded  that,  with  at 
substantial  development  program,  by  the  year  2000  solar  energy  could  economic- 
ally provide  up  to  10%  of  the  total  building  heating  and  cooHng  energy  require- 
ments. This  represents  a  major  impact  on  the  building  industry,  with  an  annual 
fossil  fuel  savings  of  approximately  $2.1  billion,  based  on  a  fuel  cost  of  $1.00/10^ 
btu.  While  the  energy  requirements  for  air  conditioning  are  a  small  fraction  of 
the  total  annual  building  heating  and  cooling  energy  demand,  the  rapidly  growing 
air  conditioning  power  demands  periodically  tax  the  peak  load  capacitj'  of  re- 
gional power  networks.  This  situation  gives  added  emphasis  to  the  need  to  develop 
solar  powered  air  conditioning.  Once  solar  air  conditioning  becomes  a  marketable 
product  it  will  be  possible  to  combine  it  with  solar  heating,  with  associated 
savings  in  initial  cost.  This  project  to  conduct  optimization  studies  of  solar 
powered  air  conditioning  systems,  should  define  limitations  of  present  technology 
and  point  to  ways  of  lowering  cost  and  improving  performance. 

NSF/RANN  Solar  Energy  Grant:   GI-3402S-1 

Granted:  6/11/73 

Institution:  University  of  Wisconsin 

Principal  Investigator{s):  Beckman,  W.  A. — Duffie,  J.  A. 

Project  Title:  Computer  Modeling  and  Simulation  of  Solar  Heating  and  Cooling 

Systems 
Amount:  $65,300 
Eff.  Date:  6/11/73 
Duration:  12  Mos. 

This  grant  provides  for  the  last  12  months  of  a  27  month  project  to  model 
heating  and  cooling  systems  for  buildings.  The  general  objectives  are  to  develop  a 
versatile  simulation  tool  to  evaluate  from  engineering  and  economic  points  of 
view  various  processes  for  utilizing  solar  energy  for  building  energy  needs,  and 
to  use  the  simulations  to  evaluate  solar  heating  and  cooling  processes  in  various 
United  States  locations.  The  simulations  will  be  useful  in  selecting  processes  for 
further  development  and  aid  in  the  design  of  specific  applications  of  solar  energy 
to  buildings.  The  general  approach  using  the  concept  of  a  versatile  "building 
block"  program,  in  which  various  combinations  of  a  process'  components  can  be 
evaluated,  has  proved  to  be  a  valid  one.  The  approach  has  been  a  step  by  step 
development  of  component  models  and  of  matter  programs  for  using  component 
models  in  system  analyses.  The  plan  includes  the  following  specific  tasks:  1) 
Complete  simulations  of  water  heating/storage/ LiBr-H  O  cooler  system,  _  and 
compare  results  with  those  of  Tybout  and  Lof  for  selected  stations.  2)  Comparisons 
check  of  the  model  for  heating  systems  alone  with  stations  evaluated  by  Tybout 
and  Lof.  3)  Run  water  heating/collector/storage/absorption  cooler  models  for 
several  locations.  4)  Run  heating/hot  water  systems  for  Madison,  WI.  5)  Program 
and  evaluate  air  heating  systems  with  rock  bed  storage,  with  or  without  absorp- 
tion cooling  or  open-cycle  humidification-dehumidification  cooling.  6)  Evaluate 
other  concepts  of  heating  and  cooling  systems  for  buildings.  7)  Explore  some  of 
the  major  design  parameters,  evaluate  the  processes  from  thermal  and  economic 
standpoints,  and  identify  critical  design  considerations. 
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NSF/RANN  Solar  Energy  Grant:  C-797 

Granted:  4/16/73 

Institution:  Aerospace  Corporation 

Principal  hwestigator:  A.  B.  Greenberg 

Project  Title:  Solar  Thermal  Conversion  Mission  Analysis 

Amount:  $125,885 

Eff.  Date:  4/16/73 

Duration:  6  mos. 

The  objectives  of  this  study  are  to  (1)  develop  a  methodology  for  assessing 
the  potential  role  of  solar  thermal  conversion  systems  in  satisfying  a  portion 
of  the  nation's  energy  needs,  (2)  develop  a  methodology  for  comparative  analysis 
of  competing  solar  thermal  conversion  systems,  and  (3)  apply  this  methodology 
to  assess  the  potential  of  various  types  of  solar  thermal  conversion  systems  in 
Southern  California. 

The  methodology  will  include  (a)  the  ability  to  incorporate  various  projected 
energy  demands  for  different  regions  of  the  country  for  the  period  1990-2020, 
(b)  a  selected  approach  to  standardize  solar  insolation  flux  calculations,  (c)  the 
definition  of  mission  requirements  appropriate  for  central  station  power  plants, 
municipal  power  plants,  community  power  systems,  and/or  individual  load 
centers,  (d)  the  identification  of  key  parameters  and  definition  of  system/sub- 
system requirements,  (e)  the  identification  and  definition  of  system/subsystem 
constraints  and  competing  characteristics  including  economic,  environmental, 
social,  and  institutional  factors,  (f)  synthesis  of  alternative  systems,  and  (g)  an 
assessment  technique  to  estimate  market  capture  potential.  The  method  will  be 
tested  with  specific  data  for  Southern  California  in  order  to  assess  the  complete- 
ness/validity of  the  methodology. 

NSF/RANN  Solar  Energy  Grant:  C-716-1 

Granted:  5/23/73 

Institution:  Aerospace  Corporation 

Principal  Investigator:  A.  B.  Greenberg 

Project  Title:  Systems  Analysis  of  Photothermal  Conversion  Systems 

Amount:  $12,118 

Eff.  Date:  5/23/73 

Duration: 

This  is  a  continuation  of  Grant  C-716. 

The  assessment  of  a  system  concept  will  include  technical  and  economic  feasibil- 
ity studies  of  each  principal  component,  identification  of  key  technical  and  eco- 
nomic problem  areas,  and  evaluation  of  the  credibility  and  capability  of  the  overall 
concept  to  meet  system  objectives.  An  important  aspect  of  an  assessment  will 
be  the  development  of  realistic  performance  characteristics  and  cost  estimates  for 
each  system  concept.  Results  from  assessments  of  components  and  concepts  will 
be  used  in  comparative  systems  analysis  to  evaluate  advantages  and  disadvantages 
of  various  components  and  concepts.  Estimates  will  be  made  of  research  and  time 
schedules  to  bring  each  concept  to  a  relatively  developed  lev^l  where  economic 
feasibility  can  be  determined.  Program  planning  documents  and  schedules  for 
demonstration  plants  and  prototype  plants  will  be  prepared.  Some  attention  will 
be  given  to  cost  comparisons  of  photothermal  electrical  generating  plants  with 
nuclear  and  fossil  fuel  plants  in  the  1990's. 

NSF/RANN  Solar  Energy  Grant:  GI-36731 

Granted:  9/20/72 

Institution:  University  of  Arizona 

Principal  Investigator:  Bernhard  O.  Seraphin 

Project    Title:    Chemical  Vapor    Deposition    Research   for  Fabrication  of  Solar 

Energy     Converters 
Amount:  $171,200 
Eff.  Date:  9/15/72 
Duration:  12  mos. 

This  project  will  support  research  on  a  new  approach  to  a  selective  solar  energy 
converter  that  can  be  used  to  transform  solar  radiation  into  high  temperature 
heat.  This  heat  can  be  transferred  and  applied  to  a  steam  turbine-generator  unit 
to  produce  electricity.  The  selective  solar  energy  converter  is  basically  a  two- 
layered  construction  in  which  the  top  layer  is  a  semiconductor  material,  such 
as  silicon,  having  high  absorption  for  solar  radiation  and  high  transparencj"  for 
black  body  radiation  from  the  heated  unit.  The  bottom  layer  is  a  metal  film 
having  high  reflectance. 
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A  second  significant  feature  of  this  project  is  the  use  of  chemical  vapor  deposi- 
tion (CVD)  techniques  for  applying  semiconductor  materials  for  optical  structures. 
The  objective  of  the  project  is  to  adapt  the  CVD  process  to  the  fabrication  of 
multilayered  semiconductor  coatings,  to  demonstrate  the  fabrication  of  semicon- 
ductor absorber-type  optical  coatings,  and  to  measure  the  physical  characteristics 
and  the  optical  performance  of  these  coatings  as  a  function  of  temperature  up  to 
500  C. 

A  previous  NSF  grant  GI-30022  has  supported  initial  work  in  evaluating  various 
coating  methods  for  fabricating  multilayer  stacks  utilizing  semiconductor  ma- 
terials. Results  of  this  work  have  provided  new  understandings  of  system  variables 
in  the  pyrolysis  of  silane  on  silver  surfaces  and  have  demonstrated  the  practicality 
of  forming  more  complex  layered  structures  using  CVD  techniques. 

NSF/RANN  Solar  Energy  Grant:  GI-37815 

Granted:  4/6/73 

Institution:  Colorado  State  University 

Principal  Investigator:  G.  O.  G.  Lof 

Project  Title:  Analysis  of  Solar-Thermal  Electric  Power  System 

Amount:  $491,  800 

Eff.  Date:  4/6/73 

Duration:  18  inos. 

The  objective  of  this  research  project  is  to  develop  very  general  and  widely 
applicable  analytical  relationships  for  describing  the  detailed  functioning  of  solar 
thermal  electric  power  systems.  Using  mathematical  modeling  techniques,  these 
analytical  relationships  would  be  used  to  optimize  the  design  of  the  various 
components  and  subsj^stems  and  the  design  of  entire  systems  for  generating 
electricity  from  solar  energ}^  using  heat  engines  and  relatively  conventional 
turboelectric  generative  equipment.  Computerized  mathematical  models  will  be 
developed  and  used  to  produce  information  for  component  and  systems  engineering 
and  optimization  and  to  correlate  power  output  and  costs  with  system  design 
parameters  and  insulation  data.  The  plan  is  to  develop  component  and  subsj^stem 
models  in  forms  suitable  for  use  in  larger  models  of  entire  systems  in  order  to 
optimize  a  solar  thermal  power  s.ystem  to  produce  power  at  the  lowest  cost. 

Under  this  project,  all  known  methods  for  solar  conversion  to  heat  energy  and 
for  heat  energy  transfer,  storage,  and  conversion  will  be  examined  so  that  future 
research  and  development  funds  can  be  applied  most  effectively  and  so  that  some 
potentially  attractive  systems  will  not  be  overlooked.  The  research  project 
will  provide  information  required  for  the  selection  of  the  best  methods  and  systems  - 
for  practical  generation  of  electricity  from  solar  energy  by  a  thermal  process. 

The  project  will  include  data  collection  and  organization,  conceptual  develop- 
ment of  components  and  subsystems,  preliminary  component  engineerihg, 
preliminary  systems  engineering,  cost  analysis,  and  environmental  impact. 

NSF/RANN  Solar  Energy  Grant:  GI-38456 

Granted:  6/26/73 

Institution:  University  of  Houston 

Principal  Investigator:  Lorin  L.  Vant-Hull 

Project  Title:  Feasibility  Study  of  a  Solar  Thermal  Power  System  Based  Upon 

Optical  Transmission 
Amount:  $130,900 
Eff.  Date:  9/1/73 
Duration:  12  Mos. 

The  objective  of  this  project  is  to  perform  a  preliminary  technical  and  economic 
feasibility  study  of  a  solar  thermal  electric  power  system  based  upon  optical 
transmission  or  collected  solar  energy  to  a  central  location.  The  study  includes 
system  definition,  modeling,  and  preliminary  component  design.  In  the  concept, 
solar  radiation  is  reflected  from  a  relatively  large  number  (field)  of  steered 
mirrors  to  a  common  target  receiver  located  on  a  central  tower.  The  highly 
concentrated  solar  radiation  impinging  on  the  receiver  surface  is  largely  absorbed 
and  converted  to  high  temperature  heat  energy  that  is  used  to  drive  a  heat  engine 
to  produce  mechanical  or  electrical  power.  This  approach  to  solar  energy  collec- 
tion utilizes  the  transmission  path  of  reflected  light  to  bring  relatively  large 
quantities  of  energy  to  a  central  location-thus  avoiding  the  need  for  relatively 
extensive  heat  transfer  networks  from  field  arrarys  of  collectors  to  a  central 
collection  point.  Of  course,  another  set  of  problems  are  encountered  in  this 
approach  to  developing  an  efficient,  economical  collection  system  for  solar  energy. 
This  project  is  a  combined  effort  by  staff  of  the  University  of  Houston  and  the 
McDonnell  Douglas  Astronautics  Company.  The  approach  includes  completion 
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of  Tasks  on  (1)  the  solar  flux  concentration  system,  including  system  geometric 
analysis  of  the  optical  characteristics,  guidance  and  control  system  studies, 
and  reflector  designs;  (2)  the  receiver  and  energy  transfer  system  including 
conceptual  designs  of  the  tower;  and,  (3)  system  definition  and  evaluation  with 
particular  attention  to  economic  analysis  of  the  collection,  energy  transfer,  and 
energy  conversion  systems. 

NSF/RANN  Solar  Energy  Grant:   GI-34871X1 

Granted:  6/29/73 

Institution:  University  of  Minnesota 

Princi-pal  Investigator:  R.C.  Jordan 

Project  Title:  Research  Applied  to  Solar- Thermal  Power  Systems 

Amount:  $494,700 

Eff.  Date:  Hljl?, 

Duration:  12  mos. 

This  project  is  the  second-year  continuation  of  a  two-year  project  initiated  in 
FY  1972.  It  is  a  collaborative  project  between  the  University  of  Minnesota  and 
Honeywell  Corporation  to  conduct  research  on  solar  thermal  conversion  systems 
to  produce  electricity  or  high  temperature  process  heat.  Substantial  progress 
has  been  made  in  analyzing  the  optical  characteristics  of  solar  ray  coUector- 
absorber  systems  using  three-diminsional  computer  modelling;  testing  and  evalua- 
ting mirror  surface  coatings;  calculating  absorber  coating  characteristics  and 
testing  coating  lifetimes  under  accelerated  life  conditions;  analyzing  and  testing 
of  gravity  assisted  heat  pipes;  analyzing  heat  transfer  and  storage  concepts;  and 
analyzing  subsystem  and  system  characteristics. 

The  continuing  research  will  extend  the  previous  work  and  undertake  new 
tasks  based  upon  the  progress  to  date.  These  tasks  in  the  continuing  project 
include  work  on  (1)  solar  reflector  surface  life,  (2)  solar  absorber  coating  life,  (3) 
design,  fabrication,  and  test  of  a  12  meter  prototype  heat  pipe,  (4)  experiments 
with  heat  transfer  test  faciUties,  (5)  experiments  with  a  central  heat  storage  test 
facility,  (6)  analysis  of  heat  transfer  in  heat  storage  units,  (7)  selection  of  a 
reference  system  and  recommendations  for  additional  research,  (8)  design,  fab- 
rication, and  test  of  a  solar  thermal  collection  system  using  a  three-eighths  scaled 
model,  (9)  analysis  of  insulation  of  transfer  loops,  (10)  heat  exchanger  interfaces 
with  heat  pipes,  transfer  storage,  and  boilers,  and  (11)  system  cost  estimates. 

NSF/RANN  Solar  Energy  Grant:  GI-39415 
,Gra7ited:  6/20/73 

Institution:  American  Cyanamid  Company 
Princi-pal  Investigator:  G.  Haacke 
Project  Title:  Research  on  Cadmium  Stannate  Selective  Optical  Films  for  Solar 

Energy  Applications 
Amount:  %ib\,'MQ 
Eff.  Date:  1/1/13 
Duration:  18  mos. 

The  objective  of  this  research  project  is  to  develop  a  transparent,  electrically 
conductive  material,  cadmium  stannate  (Cd2Sn04),  for  incorporation  into  CdS 
solar  cells  and  solar  heat  collectors.  The  research  will  seek  to  develop  technology 
for  the  preparation  of  crystalline  Cd2Sn04  films  and  optimize  the  electrical  and 
optical  properties  of  these  films  for  energy  conversion  applications.  Optical  data 
on  Cd2Sn04  films  will  be  evaluated  for  use  as  coatings  for  flat  plate  collector  covers. 
When  the  desired  optical  properties  are  achieved,  flat  plate  collectors  wiU  be 
assembled  and  tested  to  determine  heat  collection  efficiency.  Cd2Sn04  films  on 
transparent  substrates  wiU  be  used  for  the  fabrication  of  thin  film  CdS  solar  cells 
and  the  photovoltaic  properties  of  these  cells  will  be  evaluated. 

A  feasibility  study  of  low-cost  methods  for  the  production  of  large  area  Cd2Sn04 
coatings  will  be  conducted. 

NSF/RANN  Solar  Energy  Grant:  GI-34975-1 

Granted:  4/20/73 

Institution:  Boston  College 

Principal  Investigator:  Paul  H.  Fang 

Project   Title:   Low-Cost   Polycrystalline  Silicone   Photovoltaic   Cells  for  Large 

Solar  Power  Systems 
Amount:  %%1  ,\m 
Eff.  Date:  6/15/13 
Duration:  9  mos. 

During  the  first  year  of  this  study,  three  different  growth  techniques  (evapo- 
ration, chemical  vapor  deposition,  and  sputtering)  were  successfully  used  to  form 
polycrystal^ne  silicone,  approximately  10m  thick,  on  several  different  substrates. 
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The  crystallinity  and  crystal  grain  size  of  the  silicone  film  was  examined  by  x-ray 
diffraction  and  optical  investigation.  Certain  silicone  films,  formed  by  evaporation 
onto  foil  or  quartz  substrates,  exhibited  a  polycrystal  structure  with  small  and 
uniform  grains  of  about  lOju  size.  PreUminary  electrical  conductivity  measure- 
ments indicate  acceptable  values  in  the  20-100S2-cm.  Additional  characterization 
of  the  poly  crystalline  films  wiU  be  made  and  junction  information  techniques  will 
be  developed. 

NSF/RANN  Solar  Energy  Grant:  GI-38103 

Granted:  4/23/73 

Institution:  Boston  University 

Principal  Investigator:  Norman  N.  Lichtin 

Project  Title:  Photochemical  Conversion  of  Solar  Energy 

Amount:  $115,000 

Eff.  Date:  6/1/73 

Duration:  12  mos. 

This  grant  is  for  the  identification  and  characterization  of  inorganic  photoredox 
systems  which  can  be  used  in  solar  powered  photogalvanic  cells  or  for  the  photo 
formation  of  fuels.  Fundamental  research  concerned  with  photo  chemical  reactions 
of  coordinating  complexes  of  transition  «netals  will  be  performed  in  the  chemistry 
department  of  Boston  Universit3^  Applied  research  concerned  with  the  investiga- 
tion of  devices  which  employ  the  photo  chemical  processes  studied  at  Boston 
University  will  be  performed  at  Corporation  Research  Energy  Conversion  Unit 
of  Exxon  "Research  and  Engineering  Co.  The  overall  goal  is  for  the  construction 
and  demonstration  of  a  photogalvanic  cell  which  has  5%  engineering  efficiency, 
i.e.,  converts  at  least  5%  of  the  energy  of  the  solar  flux  at  ground  level  into  elec- 
trical power.  There  is  anticipated  an  achievement  of  25%  guantum  efficiency  of 
photo  generation  of  useful  fuel  by  photoredox  reactions  of  homogeneous  inorganic 
aqueous  solutions. 

NSF/RANN  Solar  Energy  Grant:  GI-38102 

Granted:  9/20/72 

Institution:  Brown  University 

Principal  Investigator:  Joseph  J.  Loferski 

Project  Title:  Investigation  of  Thin  Film  Solar  Cells  Based  on  CU2S  and  Ternary 

Compounds 
Amount:  $76,900 
Eff.  Date:  7/1/73 
Duration:  12  mos. 

The  objective  of  this  project  is  the  investigation  of  thin  film  solar  cells  based 
on  CU2S  and  ternary  compounds  of  the  type  CuInS2  and  CuInSe2  for  large  scale, 
hence  low-cost,  terrestrial  solar  energy  utilization.  Specific  goals  include  the 
fabrication  and  testing  of  (1)  metal-semiconductor  photovoltaic  cells  consisting 
of  CU2S  or  Cu,  (2)  homoj  unction  cells  involving  CuInS2  on  Cu,  3)  heterojunction 
cells  involving  CuInS2  on  Cu,  3)  heterojunction  cells  of  CuInS2,  4)  heterojunction 
cells  consisting  of  P-type  CUAIS2,  5)  heterojunction  cells  of  Cu^S  on  single  crystal 
Si,  and,  6)  homoj  unction  cells  involving  CuInSe2  and  CuInSe^Si-x. 

The  conversion  of  solar  energy  directly  to  electric  power  using  silicon  solar 
cells  (photovoltaic  conversion)  is  a  proven  technology  for  use  in  space  where 
power  is  very  valuable.  This  same  general  technology  could  be  used  to  generate 
substantial  quantities  of  terrestrial  power  from  solar  radiation  if  the  system  costs 
can  be  reduced  below  space  costs  by  a  factor  of  100  to  1000,  principally  the 
costs  of  producing  reliable  photovoltaic  conversion  devices.  This  project  is  directed 
towards  the  problem  of  developing  new  photovoltaic  materials  having  the  promise 
for  low-cost,  long-lived  solar  arrays  for  use  in  terrestrial  a])plications,  providing 
power  with  minimum  environmental  effects  and  with  reduced  dependence  on 
nonrenewable  fuel  resources. 

NSF/RANN  Solar  Energy  Grant:  AG-472 

Granted:  Q/'Z^lTi 

Institution:  Universitj^  of  California 

Principal  Investigator:  Gabor  A.  Somorjai 

Project  Title:  Studies  of  Surface  Structure  &  Electronic  Properties  of  Polycrystal- 

line  Photovoltaic  Materials  and  Devices 
Amount:  $186,700 
Eff.  Date:  7/1/73 
Duration:  18  Mos. 

The  objective  of  this  project  is  to  establish  the  relationship  between  the 
electronic  properties  and  the  surface  structure  and  indepth  composition  of  thin 
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film  polycrystalline  photovoltaic  devices.  The  motivation  is  to  develop  devices 
having  high  conversion  efRciencies  and  low-cost  potential.  Specific  goals  of  this 
project  include  (1)  to  study  the  morphology  of  thin  polycrystalline  films  of 
various  materials  and  to  correlate  this  with  electronic  properties,  (2)  to  study 
the  correlation  between  surface  structure,  junction  region,  composition  changes 
with  thickness  and  electronic  properties  of  currently  available  single-crystal 
silicon  solar  cells,  of  polycrystalline  silicon  solar  cells,  and  of  polycrystalline 
CdS/Cu-S  solar  cells,  and  (3)  to  evaluate  how  changes  in  film  deposition  param- 
eters influences  device  performance  through  the  effect  on  the  surface  structure. 

The  conversion  of  solar  energy  directly  to  electric  power  using  single  crystal 
siHcon  solar  cells  is  a  proven  technology  for  use  in  space.  This  same  general 
technology  could  be  used  to  generate  substantial  quantities  of  terrestrial  power 
from  solar  radiation  if  the  photovoltaic  system  costs  can  be  reduced  below  space 
costs  by  a  factor  of  100  to  1000.  This  project  is  concerned  with  research  to  examine 
advanced  methods  for  producing  thin  films  of  polycrj-stalline  silicon,  which 
could  then  be  used  to  develop  an  automated  continuous  process  for  producing 
these  cells  and  to  reduce  cell  costs  per  wall  substantially  below  those  of  present 
production  methods. 

NSF/RANN  Solar  Energy  Grant:  GI-37067X 

Granted:  4/4/73 

Institution:  Harvard  University 

Principal  Investigator(s) :  Bruce  Chalmers,  A.  I.  Mlavsky 

Project  Title:  Low-Cost  Continuous  Fabrication  of  Silicon  Solar  Cells 

Amount:  $150,000 

Eff.  Date:  3/1/73 

Duration:  12  mos. 

The  goal  of  this  project  is  the  development  of  techniques  for  low-cost  continuous 
production  of  silicon  crystal  ribbon  for  continuous  manufacture  into  low-cost 
silicon  solar  cells.  A  technique  of  crystal  growth  has  been  developed  by  the 
university  and  industrial  collaborators  in  this  proposal  and  has  been  previously 
applied  to  the  production  of  continuous  sapphire  single  crystal  shapes  including 
large  single  crystal  ribbons.  Their  technique  of  £Jdge-defined,  Film-fed,  Growth 
(EFG)  of  single  crystals  is  a  process  by  which  single  crystals  may  be  grown 
having  a  shape  controlled  by  the  outside  dimensions  of  a  die  with  the  crystal 
growth  taking  place  from  a  very  thin  film  of  liquid  fed  by  capillary  action  from 
a  crucible  below.  This  project  proposes  research  to  develop  the  basic  under- 
standing and  the  engineering  processes  necessary  for  the  application  of  the  EFG- 
process  to  the  growth  of  silicon  single  crystal  ribbons  that  can  be  used  in  con- 
tinuous production  of  silicon  solar  cells. 

The  conversion  of  solar  energy  directly  to  electric  power  using  silicon  solar 
cells  (photovoltaic  conversion)  is  a  proven  technology  for  use  in  space  where 
power  is  very  valuable.  This  same  general  technology  could  be  used  to  generate 
substantial  quantities  of  terrestrial  power  from  i)olar  radiation  if  the  system 
costs  can  be  reduced  below  space  costs  by  a  factor  of  100  to  1000,  principally 
the  costs  of  producing  reliable  photovoltaic  conversion  devices.  This  project 
seeks  to  develop  a  process  for  producing  low-cost,  suitable  silicon  solar  cells  for 
use  in  practical,  large-scale  terrestrial  power  systems  that  could  produce  power 
with  minimum  environmental  effects  and  with  reduced  dependence  on  nonrenew- 
able fuel  resources. 

NSF/RANN  Solar  Energy  Grant:  GI-38981 

Granted:  5/4/73 

Institution:  SMV 

Principal  Investigator:  Ting  L.  Chu 

Project  Title:  Development  of  Low-Cost  Thin  Film  Poh'crj-stalline  Silicon  Solar 

Cells  for  Terrestrial  Applications 
Amount:  $149,400 
Eff.  Date:  6/1/73 
Duration:  18  Mos. 

The  objective  of  this  project  is  the  development  of  low-cost  thin  film  j^olycrys- 
talline  silicon  solar  cells  suitable  for  large-scale  terrestrial  utilization.  Specific 
goals  include  (1)  the  deposition  and  characterization  of  polycrystalline  silicon 
films  of  adequate  quality,  (2)  the  preparation  and  characterization  of  suita})le 
junction,  of  the  p  n  t.ype  and/or  the  Schottky  barrier  type,  and  (3)  the  fabri- 
cation and  evaluation  of  thin  film  solar  cells  having  efficiencies  and  cost  projec- 
tions warranting  further  research  and  development  support. 

The  conversion  of  solar  energy  directly  to  electric  power  using  single  crystal 
silicon  solar  cells  is  a  proven  technology  for  use  in  space.  This  same  general  tech- 
nology, could  be  used  to  generate  substantial  quantities  of  terrestrial  power  from 
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solar  radiation  if  the  photovoltaic  system  costs  can  be  reduced  below  space 
costs  by  a  factor  of  100  to  1000.  This  project  is  concerned  with  research  to  examine 
advanced  methods  for  producing  thin  films  of  polycrystalline  silicon,  which 
could  then  be  used  to  develop  an  automated  continuous  process  for  producing 
these  cells  and  to  reduce  cell  costs  per  wall  substantially  below  those  of  present 
production  methods. 

NSF I  RAN  N  Solar  Energy  Grant:  GI-38445X 

Granted:  5/4/73 

Institution:  Stanford  University 

Principal  Investigator:  Richard  H.  Bube 

Project  Title:  Applied  Research  on  II-VI  Compound  Materials  for  Hetero junction 

Solar  Cells 
Amount:  $48,300 
Eff.  Date:  lIljlZ 
Duration:  12  mos. 

The  objective  of  this  project  is  the  investigation  of  heterojunction  solar  cells 
based  on  several  II-VI  systems  suitable  for  large-scale  terrestrial  utilization. 
Specific  goals  include  the  preparation  and  characterization  of  the  CdTe-Cds, 
ZnTe-ZnSe,  CdTe-ZnSe  and  ZnTe-CdS  systems.  The  Bi^SyCdS  sj'stem  will 
also  be  studied. 

The  terrestrial  conversion  of  solar  energy  directly  to  electricity  using  thin  film 
Cu2S-CdS  offers  many  benefits  over  the  silicon  solar  cells  developed  for  use  in 
space.  The  difiiculties  encountered  with  the  Cu2S-CdS  cell,  while  presently  under 
active  investigation,  suggests  that  new  photovoltaic  materials,  keeping  the  posi- 
tive advantages  of  the  Cu2S-CdS  system,  while  avoiding  the  stability  and  degra- 
dation problems,  are  needed.  This  project  is  directed  towards  the  problem  of  pre- 
paring and  testing  several  II-VI  compound  photovoltaic  materials  having  the 
promise  of  low-cost,  long-lived  solar  arraj^s  for  terrestrial  applications.  • 

NSF/RANN  Solar  Energy  Grant:  BI-39216 

Granted:  5/14/73 

Institution:  University  of  California 

Principal  Investigator:  William  J.  Oswald 

Project  Title:  Solar  Energy  Fixation  &  Conversion  With  Algal-Bacterial   Systems 

to  Produce  Methane 
A77iount:  $51,800 
Eff.  Date:  5/1/73 
Duration:  18  mos. 

A  study  which  involves  optimization  of  a  solar  energy  conversion  and  waste 
utilization  system,  whereby  the  visible  light  energy  component  of  solar  energy 
will  be  fixed  through  photosynthesis  as  the  chemical  energy  of  algae  cellular 
material  growing  on  wastes.  Through  the  process  of  anaerobic  digestion,  variable 
fractions  of  the  chemical  energy  of  the  algae  cellular  material  will,  in  turn,  be 
converted  to  chemical  energy  in  the  form  of  methane.  The  nutrients  in  wastes 
and  recycled  materials  will  be  rendered  soluble  and  available  for  additional  algae 
growth  by  successive  aerobic  and  anaerobic  bacterial  action. 

The  national  significance  of  the  prolect  rests  in  the  fact  that,  to  the  extent  it  is 
economical,  the  process  will  aid  in  meeting  the  nation's  critical  energy  needs 
through  multipurpose  use  of  land  and  faciUties  to  produce:  (1)  a  renewable  clean 
energy  resource  either  in  the  form  of  combustible  gas  or  as  electricity,  (2)  an  en- 
vironmentally and  economically  sound  method  for  treating  and  recycling  the 
increasing  amounts  of  concentrated  organic  wastes,  and  (3)  a  potentially  in- 
expensive source  of  protein  rich  animal  feed. 

During  this  phase  the  investigators  will   (a)   undertake  a  detailed  economic 
studv  and  econopic  feasibility  report  on  the  process  of  algae  solar  energy  con- 
version; and  (b)  explore  the  comparative  methane  fermentation  rates  of  a  number 
of  species  of  algae. 

NSF/RANN  Solar  Energy  Grant:  C-827 

Granted:  6/28/73 

Institution:  Djmatech  Research  and  Develoijment  Co. 

Principal  Investigator:  Donald  L.  Wise 

Project  Title:  Research  on  a  Program  for  Economic  Fuel  Gas  Production  from 

Solid  Waste 
Amount:  $427,000 
Eff.  Date:  6/28/73 
Duration:  13  mos. 

The  objective  of  the  project  is  the  development  of  a  process  for  the  economic 
production  of  transmission  line  fuel  gas  from  the  large  organic  fraction  of  munici- 
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pal  solid  waste.  Laboratory  experiments  on  the  anaerobic  digestion  of  solid  waste 
and  the  feasibility  of  this  new  recovery/gas  production  process  has  been  demon- 
strated. Continuing  research  and  development  is  now  required  using  a  pilot  plant 
designed  to  carry  out  experiments  on  1  ton/day  of  municipal  solid  waste.  The 
proposed  program  is  one  of  engineering  develoj^ment  integrated  with  an  effective 
testing  and  evaluation  program.  Emphasis  has  been  placed  on  the  formation  of 
an  interdisciplinarj'  team,  and  it  is  intended  that  guidance  of  the  project  plant  will 
be  through  quarterly  meetings  of  this  team.  The  pilot  plant,  operation  adminis- 
tration, and  management  will  be  carried  out  bj^  Dynatech  R/D  Co.,  a  firm  ex- 
perienced in  the  production  of  fuel  gas  from  solid  waste.  Experiments  will  also  be 
carried  out  bj^  facultj^,  and  students  at  the  University  of  Massachusetts,  MIT, 
and  Northeastern  University.  Consolidated  Natural  Gas  Service  Co.,  Inc.,  a 
distributor  of  fuel  gas  produced  by  the  proposed  process  will  cost  share  this  proj- 
ect by  contributing  $125,000.  The  Black  Clawson  Co.,  equipment  vendors,  will 
supply  at  no  cost,  equipment  suited  for  preparation  of  the  solid  waste  for  conver- 
sion to  fuel  gas.  Local,  municipal,  county,  state  and  Federal  Government  repre- 
sentatives complete  the  project  team.  It  is  intended  that  individuals  representing 
the  technical  disciplines  and  the  industrial  and  municipal  groups  on  the  project 
team  will  participate  in  the  project  early  in  the  program  as  well  as  continuously 
through  the  two  years  duration  proposed  for  the  program. 

NSF/RANN  Solar  Energy  Grant:  GI-39191 

Granted:  6/1/73 

Institution:  University  of  Illinois 

Principal  Investigator:  John  T.  Pfeffer 

Project  Title:  Biological  Conversion  of  Organic  Refuse  to  Methane 

Amount:  $83,900 

Eff.  Date:  6/1/73 

Dy,ration:  12  mos. 

The  objectives  of  this  project  are  to  investigate  several  of  the  problem  areas 
of  bio-conversion.  The  bio-conversion  process  has  been  applied  as  a  laboratory 
scale  to  the  conversion  of  refuse  and  wastewater  sludge  to  methane  gas  on  a 
laboratory  scale.  The  result  of  the  laboratory  studies  have  been  encouraging. 
Studies  will  be  carried  out  on  the  effluent  wastes  of  the  process  and  work  will 
be  carried  on  with  Dynatech  and  others  to  develop  the  necessary  guidelines  for 
a  large-scale  system.  A  mathematical  simulation  of  the  system  wiU  be  developed 
for  predicting  the  most  practical  combination  of  process  variables  for  producing 
methane  at  the  lowest  cost.  The  analysis  wiU  demonstrate  the  economic  practi- 
cality of  the  system. 

NSF/RANN  Solar  Energy  Grant:  GI-39215 

Granted:  5/16/73 

Institution:  University  of  Massachusetts 

Principal  Investigator:  W.  Leigh  Short 

Project  Title:  Bioconversion  Energy  Research  Conference 

Amount:  $17,800 

Eff.  Date:  5/15/73 

Duration:  05  mos. 

A  conference  on  the  subject  of  Biological  Conversion  of  Waste  Materials  to 
Methane  will  be  convened  at  the  University  of  Massachusetts  on  May  31  and 
June  1,  1973.  Those  to  be  invited  include  researchers  active  in  the  field  of  bio- 
conversion as  well  as  others  concerned  with  various  aspects  of  this  process.  Par- 
ticipants would  include  representatives  from  appropriate  federal,  state  and  local 
governmental  agencies,  industries  (e.g.  meat  packing,  utilities,  waste  handling) 
and  universities.  The  objectives  of  the  conference  are:  (1)  To  exchange  informa- 
tion between  engineers  and  scientists  on  research  accomplishments  and  problems 
related  to  bioconversion  studies,  (2)  to  contribute  to  the  long  range  planning  of 
the  funding  agencies  and  research  workers  in  the  field,  (3)  to  provide  Improved 
communications  between  the  research  community  and  the  user  groups,  (4)  to 
identify  the  processes  and  technology  important  to  the  production  of  methane 
from  waste  and  feed  lot  materials,  and  (5)  to  identify  the  important  economic 
factors  associated  with  bio-conversion  processes.  The  report  of  the  conference 
wiU  be  prepared  in  the  Institute  and  disseminated  to  all  participants  as  well  as 
other  interested  agencies  and  groups.  Two  hundred  copies  wiU  also  be  supplied 
to  the  National  Science  Foundation.  Each  speaker  will  prepare  a  written  summary 
of  his  presentation  to  be  included  in  the  report.  These  summaries  will  be  sup- 
plemented with  materials  from  the  discussion  sessions  following  each  presenta- 
tion. The  report  will  be  ready  for  distribution  approximately  six  weeks  after  the 
conference. 
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NSF/RANN  Solar  Energy  Grant:  GI-38723 

Granted:  4/20/73 

Institution:  Stanford  Research  Institute 

Principal  Investigator:  John  P.  Henry 

Project  Title:  Effective  UtiUzation  of  Solar  Energy  to  Produce  Clean  Fuel 

Amount:  $49,000 

Eff.  Date:  blljlZ 

Duration:  9  mos. 

Principal  Investigator:  John  P.  Henry,  Jr.  The  goal  of  this  project  is  to  examine 
and  evaluate  the  technical  and  economic  feasibility  of  growing  large  quantities 
of  organic  materials  (biomass)  to  be  harvested  and  converted  to  power  directly 
through  combustion  processes  or  to  clean  fuels,  e.g.,  methane,  through  bioconver- 
sion  or  other  processes.  In  this  concept,  large  fuel  farms  would  be  used  to  convert 
solar  energy  to  biomass  through  photosynthesis  processes  in  land  or  aquatic 
plants. 

The  objective  of  the  analysis  are  to  determine  the  types  of  vegetation  best 
suited  for  producing  and  harvesting  massive  quantities  of  plant  tissue ;  to  assess 
the  type  and  availability  of  lands  or  waters  for  growing  the  desired  crops  including 
isolation,  climate,  water  availability,  soil  characteristics,  current  land  use  and 
value;  to  examine  the  logistics  of  growing,  harvesting,  and  transporting  desirable 
crops;  to  evaluate  plants  for  yield  characteristics,  growth  requirements,  heat  of 
combustion,  disease  resistance,  etc. ;  to  compare  firing  the  crops  directly  to  pro- 
duce electric  power  with  conversion  of  them  to  clean  fuel  gas  (high  or  low-Btu 
gas)  either  at  the  farm  site  or  at  a  remote  site;  to  analyze  power  costs  from  culti- 
vated fuels;  to  analyze  net  energy  production  in  the  projected  system;  and  to 
assess  the  overall  project  feasibility — both  technicallj^  and  economically — in- 
cluding a  sensitivity  analysis  of  the  many  contributing  cost  factors  and  the  outlook 
or  improving  the  economics  in  the  future.  Recommendations  for  research  in  key 
areas  of  technical  and  economic  uncertainties  will  be  developed. 

NSF/RANN  Solar  Energy  Grant:  GI-35970 

Granted:  9/20/72 

Institution:  University  of  Tennessee 

Principal  Investigator:  Alexander  Hollaender 

Project  Title:  Workshop  on  En&rgy  Conversion  Sources 

Amount:  $18,500 

Eff.  Date:  9/15/72 

Duration:  6  mos. 

This  project  proposes  to  conduct  a  workshop  for  the  purpose  of  summarizing 
our  present  understanding  of  biological  energy  conversion  processes  and  identifying 
problem  areas  that  must  be  resolved  to  develop  practical  energy  conversion  sj^s- 
tems  utilizing  biological  processes.  Through  encouraging  cooperation  in  exploring 
the  possibilities  for  exploitation  of  new  sources  of  energy,  e.g.,  conversion  of 
sunlight  by  biological  materials  and  transformations  of  organic  and  mineral  mate- 
rials by  biological  organisms,  more  rapid  progress  and  more  pointed  research 
projects  can  result.  This  workshop  will  meet  for  about  three  days  and  will  bring 
together  about  45  invited  engineers,  biologists,  geologists,  microbiologists,  bio- 
chemists, etc.  to  discuss  problems  of  mutual  interest  in  these  research  areas. 
Through  public  notices  of  this  workshop,  other  engineers  and  scientists  will  be 
able  to  participate  if  they  are  interested  in  attending  at  their  own  expense.  The 
exchange  of  ideas  and  information  is  expected  to  stimulate  new  interdisciplinary 
approaches  that  might  not  otherwise  have  developed  as  rapidly. 

NSF/RANN  Solar  Energy  Grant:  GI-39415 

Granted:  6/21/73 

Institution:  Montana  State  University 

Principal  Investigator:  Ralph  E.  Powe 

Project  Title:  Technical  Feasibility  Study  of  a  Wind  Conversion  Sj-stem  Based 

on  the  Tracked  Vehicle-Airfoil  Concept 
Amount:  $49,900 
Eff.  Date:  9/1/73 
Duration:  12  Mos. 

The  objective  of  this  proposal  is  to  evaluate  the  technical  foasibilitj^foffa  wind 
energy  conversion  system  based  on  the  tracked  vehicle-airfoil  concept.  Specific 
goals  include  (1)  to  establish  performance  specifications  for  the  major  sj^stem 
components  and  to  identify  interface  requirements,  (2)  to  formulate  sets  of  al- 
ternative system  designs  to  meet  above  conditions,  (3)  to  perform  engineering 
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analysis  of  these  systems,  to  identify  major  strengths  and  weaknesses  and  to 
select  most  promising  design,  (4)  to  initiate  a  detailed  systems  design,  including 
economic  considerations,  to  establish  technical  feasibility. 

Solar  energy  sustains  the  winds.  It  is  calculated  that  the  power  potential  in 
the  winds  over  the  continental  U.S.,  the  Aleutian  arc  and  the  Eastern  seaboard 
is  about  IQii  kilowatts  electric.  Winds  are  remarkably  repeatable  and  predictablee 
The  momentum  in  moving  air  can  be  extracted  by  momentum-interchangl 
machines  located  in  suitable  places  such  as  plains,  valleys,  and  along  the  continental 
coastal  shelves.  A  desirable  windpower  system  would  incorporate  a  storage  and  a 
peaking  capability,  thereby  being  able  to  span  between  the  variable  wind  and  the 
patterned  electricity  consumer  demand.  This  project  is  concerned  with  assessing 
the  technical  feasibility  of  a  novel  momentimi-interchange  device  which  involves 
vertical  airfoils  mounted  on  carriages  which  move  along  on  a  horizontal  closed 
track  system. 

NSF/RANN  Solar  Energij  Grant:  AG-4:6o 

Granted:  5/31/73 

Inslitution:  NASA/Lewis  Res,  Ctr. 

Principal  Investigator:  Joseph  M.  Savino 

Project  Title:  Wind  Energy  Conversion  Workshop 

Amount:  $11,700 

Eff.  Date:  6/1/73 

Duration:  06  Mos. 

A  wind  energy  conversion  workshop  will  be  held  in  Washington,  D.C.,  June  11 , 
12,  and  13,  1973.  The  purpose  of  this  workshop  is  to  provide  a  forum  for  discus- 
sions of  governmental,  research  and  development,  and  industrial  aspects  of  wind 
energy  conversion  systems.  These  discussions  will  provide  for: 

Information  exchange  on  research  project  accomplishments 

An  assessment  of  the  state  of  the  art 

The  priorties  for  future  efforts 

The  workshop  will  bring  together  people  who  have  been  or  are  presently 
active  in  this  field,  as  well  as  representatives  from  the  power  equipment  industry, 
appropriate  aircraft  industries,  government  agencies — such  as  the  FPC,  DOI, 
NOAA  and  the  potential  users — such  as  utilities,  industry,  etc. 

The  program  will  include  short  presentations  by  representatives  from  each 
research  project,  and  will  provide  discussion  periods  to  address  such  general 
questions  as  coordination,  continuing  information  exchange,  communications 
with  the  user  community,  contributions  to  program  planning  and  operation, 
and  cooperation  in  other  solar  energy  applications.  These  discussions  will  benefit 
the  entire  program. 

NSF/RANN  Solar  Energy  Grant:  GI-39457 

Granted:  6/20/73 

Institution:  Oklahoma  State  University 

Principal  Investigator:  William  L.  Hughes 

Project  Title:  Development  of  an  Electrical  Generator  and  Electrolysis  Cell  for  a 

Wind  Energy  Conversion  System 
Amount:  $141,600 
Eff.  Date:  7/1/73 
Duration:  18  Mos. 

The  objective  of  this  project  is  to  develop  an  electrical  generator  and  electrolj'sis 
unit  suitable  for  a  wind  energy  conversion  system.  Specific  goals  include  (1)  to 
design,  fabricate  and  test  a  10  kw  electrical  generator  suitable  for  a  wind  conver- 
sion system,  (2)  to  design,  fabricate  and  test  a  lOkw  electrolysis  unit  suitable  for 
a  wind  conversion  system,  and  (3)  to  perform  a  sj'stems  studj'  of  a  wind  energj'' 
conversion  system  incorporating  the  above  components. 

Solar  energy  sustains  the  winds.  It  is  calculated  that  the  power  potential  in  the 
winds  over  the  continental  U.S.,  the  aleutian  arc  and  the  Eastern  seaboard  is  about 
1011  kilowatts  electric.  Winds  are  remarkably  repeatable  and  predictable.  The 
momentum  in  moving  air  can  be  extracted  by  momentum-interchange  machines 
located  in  suitable  places  such  as  plains,  valle.ys,  and  along  the  continental  coastal 
shelves.  A  desirable  windpower  system  would  incorporate  a  storage  and  a  peaking 
capability,  thereby  being  able  to  span  between  the  variable  wind  and  the  patterned 
electricity  consumer  demand.  This  project  is  concerned  with  developing  two  key 
components  in  such  a  windpower  system,  i.e.,  the  electrical  generator  to  convert 
the  variable  shaft  power  into  either  constant  frequency  ac  power  or  dc  power  to 
run  an  electrolysis  cell  which,  in  turn,  would  generate  hydrogen  and  oxj'gen  for 
storage  and  reconversion  on  demand. 
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NSF/RANN  Solar  Energy  Grant:  GI-39115 

Granted:  5/17/73 

Institution:  Carnegie-Mellon  University 

Principal  Investigator:  Abrahim  Lavi 

Project  Title:  Conference  on  Power  Generation  from  Ocean  Temperature  Difference 

A  conference  on  the  generation  of  electric  power  by  utilizing  the  temperature 
differential  in  tropical  oceans  will  be  held  at  Carnegie- Mellon  University  in  order 
to  exchange  information  among  present  researchers  and  potential  contributors  to 
this  scheme  of  power  generation  and  utilization.  The  participants  will  include  (1) 
engineers  and  scientists  presently  supported  by  NSF-RANN  programs  and  other 
governmental  organizations  and  (2)  specialists  from  government,  industry  and  uni- 
versities on  the  generation,  transmission  and  utilization  of  Solar  Sea  Power 
Plants  (SSPP).  The  conference  will  be  a  two  day  affair.  The  first  day  will  be 
devoted  to  the  presentation  of  various  schemes  and  proposals  for  the  solution  of 
important  technical  problems  in  a  SSPP.  The  second  day,  the  participants  will 
break  into  small  working  groups  for  more  detailed  and  substantive  discussions  of 
specific  problem  areas.  500  copies  of  the  conference  paper  summaries  and  discus- 
sions will  be  made  available  to  attendees  and  NSF  six  weeks  after  the  conference. 

NSF/RANN  Solar  Energy  Grant:  GI-39114 
Granted:  5/21/73 

Institution:  Carnegie.  Mellon  University 
Principal  Investigator:  Clarence  Zener 
Project  Title:  Solar  Power  Ocean-Based  Plants 
Amount:  $190,  000 
Eff.  Date:  6/1/73 
Duration:  18  mos. 

The  objective  of  this  project  is  the  investigation  of  solar  power  systems  based 
upon  thermodynamic  cycles  of  heat  engines  utilizing  the  natural  energy  resource 
system  of  ocean  temperature  differences.  These  power  plants  could  produce 
electricity  or  storable  fuel,  e.g.,  hydrogen,  while  also  producing  large  quantities 
of  fresh  water.  The  operation  of  these  power  systems  depends  upon  use  of  the 
enormous  quantities  of  warm  ocean  surface  water,  warmed  by  the  sun  particularly 
in  tropical  oceans  and  the  Gulf  Stream,  for  the  boiler  heat  and  the  use  of  deep, 
cold  water  at  the  same  location,  due  to  deep  currents  from  the  earth's  poles,  for 
the  condenser  side  of  a  heat  engine.  Though  the  temperature  difference  between 
boiler  and  condenser  gives  rise  to  small  camot  and  practical  conversion  efficiencies, 
preliminary  designs  and  economic  analysis  indicate  that  the  potential  for  eco- 
nomic power  systems  should  be  investigated  further.  This  project  will  develop 
computer-based  analytical  models  for  technical  and  economic  analyses  of  com- 
ponents and  subsystems  of  the  most  important  approaches  to  these  power  systems. 
A  system  model  for  analysis  and  optimization  of  power  systems  will  be  developed 
to  undertake  parametric  analysis  and  to  obtain  minimum  power  costs.  Sensitivity 
analyses  of  system  parameters  on  performance  and  power  costs  will  also  be  done. 
The  project  will  include  studies  of  heat  exchangers,  turbine-generators,  and  pos- 
sible effects  of  the  ocean  environment. 

NSF/RANN  Solar  Energy  Grant:  GI-34979 
Granted:  2/9/73 

Institution:  University  of  Massachusetts 
Principal  Investigator:  William  E.  Heronemus 
Project  Title:  Ocean  Sited  Power  Plant 
Amount:  $25,  200 
Eff.  Date:  2/15/73 
Duration:  18  mos. 

This  project  provides  support  for  additional  work  on  one  of  the  two  exploratory 
research  tasks  supported  initially  under  GI-34979.  The  augmented  effort  will 
be  applied  to  marine  system  conceptualizations  and  feasibility  studies  of  power 
generation  from  ocean  temperature  differences  where  the  boiler  and  condenser 
temperatures  are  about  75-85  degrees  F  (tropical  surface  waters)  and  35-45  de- 
grees F  (bottom  waters  below  2000  feet),  respectively.  The  goal  of  the  research  is 
to  determine  the  technical  and  economic  feasibilities  of  a  complete  system,  in- 
cluding hull  designs  and  anchoring,  that  is  designed  around  a  selected  heat  engine 
and  working  fluid.  All  components  of  a  system  will  be  conceptualized  and  eval- 
uated including  hulls,  heat  exchangers,  pumps,  pipes,  electrolysis  of  water  to 
hydrogen  fuel,  etc.  for  a  100-400  Mw  central  power  station  moored  in  the  Gulf 
Stream.  An  estimate  of  the  cost  of  a  complete  system  will  be  developed.  The  aug- 
mented project  will  develop  additional  system  information  and  data  related  to 
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selection  of  heat  engine  working  fluids,  associated  turbine  design,  design  of  heat 
exchangers,  analysis  of  cold  water  intake  piping  and  power  requirements,  water 
desalting  equipment,  and  preparation  of  cost  estimates  for  turbomachinery  and 
heat  exchangers. 

NS F/ RAN N  Solar  Energy  Grant:  GI-39240 

Granted:  5/4/73 

Institution:  International  Solar  Energj"^  Society 

Principal  Investigator (s):  Cherry,  W.R. — Chairman 

Project  Title:  Printing  of  the  1973  International  Solar  Energy  Congress  Abstracts 

Amount:  $10,000 

Eff.  Date:  6/1/73 

Duration:  6  Mos. 

An  international  meeting  on  Solar  Energy  will  be  held  in  Paris,  France  on 
July  2-6,  1973.  The  funds  from  this  grant  are  to  be  used  to  support  in  part  the 
printing  of  700  sets  of  abstracts  of  the  approximately  350  papers  selected  for  the 
meeting.  One  hundred  sets  of  the  abstracts  are  to  be  submitted  to  the  National 
Science  Foundation  for  its  use  and  the  other  600  sets  are  to  be  given  to  the  attend- 
ees of  the  congress.  The  primary  purpose  of  this  grant  is  the  dissemination  of 
information  on  solar  energy  research.  Each  abstract  will  have  printed  at  the 
bottom,  "The  printing  of  this  document  was  supported  by  a  grant  from  the  Re- 
search Applications  Directorate  of  the  National  Science  Foundation,  an  agency 
of  the  U.S.  Government." 

NSF/RANN  Solar  Energy  Grant:   GI-32488 
Granted:  11/21/72 

Institution:  University  of  Maryland 
Principal  Investigator:  Redfield  W.  Allen 
Project  Title:  Solar  Energy  Panel 
Amount:  $24,600 
Eff.  Date:  9/15/72 
Duration:  6  mos. 

The  objective  of  this  project  is  the  evaluation  of  the  effects  of  system  options 
and  actual  process  factors  on  the  performance  and  optimization  of  solar  absorp- 
tion air  conditioning  systems.  Specific  goals  include  (1)  The  development  of 
parametric  performance  factors  for  ideal  and  actual  system  operation  at  various 
thermodynamic  conditions,  (2)  evaluation  of  the  thermal  heliotrope  for  use  with 
sun-tracking  collectors,  (3)  the  thermodynamic  and  economic  optimization  of  the 
collector  and  absorption  refrigeration  systems. 

In  a  recent  study,  the  NSF/NASA  Solar  Energy  Panel  concluded  that,  with  a 
substantial  development  program,  by  the  year  2000  solar  energy  could  economi- 
cally provide  up  to  10%  of  the  total  building  heating  and  cooling  energy  require- 
ments. This  represents  a  major  impact  on  the  building  industry,  with  an  annual 
fossil  fuel  savings  of  approximately  $2.1  billion,  based  on  a  fuel  cost  of  $1.00/10* 
Btu.  While  the  energy  requirements  for  air  conditioning  are  a  small  fraction  of  the 
total  annual  building  heating  and  cooling  energy  demand,  the  rapidly  growing 
air  conditioning  power  demands  periodically  tax  the  peak  load  capacity  of  regional 
power  networks.  This  situation  gives  added  emphasis  to  the  need  to  develop  solar 
powered  air  conditioning.  Once  solar  air  conditioning  becomes  a  marketable  pro- 
duct it  will  be  possible  to  combine  it  with  solar  heating,  with  associated  savings 
in  initial  cost.  This  project  to  conduct  optimization  studies  of  solar  power  air 
conditioning  systems,  should  define  limitations  of  present  technology  and  point 
to  ways  of  lowering  cost  and  improving  performance. 

NSF/RANN  Solar  Energy  Grant:  C-831 
Granted:  7/2/73 

Institution:  The  Mitre  Corporation 
Principal  Investigator:  Richard  S.  Greeley 
Project  Title:  System  Study  of  the  NSF 

Solar  Energy  Research  Program 
Amount:  $152,334 
Eff.  Date:  HI  in 
Duration:  4  mos. 

The  proposed  objectives  of  this  contract  are  to  perform  a  system  analysis  of 
the  NSF  Solar  Energy  Research  Program,  and  based  on  the  analysis,  develop  a 
recommended  five-year  preliminary  program  development  plan  emphasizing 
proof-of-concept  experiments  and  the  supporting  advanced  research  required 
in  the  program.  The  study  will  identify  major  issues,  establish  priorities  among 
the  various  program  elements  and  provide  cost-benefit  analysis. 
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NSF/RANN  Solar  Energy  Grant:  GI-37124 

Granted:  2/12/73 

Institution:  University  of  Pennsylvania 

Principal  Investigaror:  Martin  Wolf 

Project  Title:  Solar  Energy  Research  Conference 

Amount:  $11,000 

Eff.  Date:  2/1/73 

Duration:  05  mos. 

A  grantee  solar  energy  research  conference  will  be  held  at  the  University  of 
Pennsylvania  February  6  and  7,  1973,  for  the  purpose  of  exchanging  information 
on  NSF-RANN  sponsored  solar  energy  research  projects.  The  objectives  of  the 
conference  are: 

(1)  Information  exchange  on  research  project  accomplishments; 

(2)  Identification  of  special  problem  areas  in  research 

(3)  Coordination  of  solar  energy  research; 

(4)  Improvement  of  communications  with  the  user  community; 

(5)  Contribution  to  solar  energy  research  program  planning;  and  to 

(6)  Foster  cooperation  in  applications  of  solar  energy  research. 

The  program  will  include  short  presentations  by  representatives  from  each 
research  project,  and  will  provide  discussions  periods  to  address  such  general 
questions  as  coordination  of  solar  energy  research  projects,  continuing  information 
exchange,  communications  with  the  user  community,  contributions  to  program 
planning  and  operation,  and  cooperation  in  solar  energy  applications. 

Participants  from  other  interested  Federal  agencies  will  be  invited  to  attend. 

NSF/RANN  Solar  Energy  Grant:  GI-34992 
Granted:  6/26/72 

Institution:  Case  Western  Reserve  University 
Principal  Investigator:  L.  O.  Krampitz 

Project  Title:  Hydrogen  Production  by  Photosynthesis  and  Hydrogenase  Activ- 
ity— An  Energy  Source 
Amount:  $150,000 
Eff.  Date:  7/1/72 
Duration:  18  Mos. 

The  objective  of  this  research  project  is  to  investigate  the  feasibility  for  direct 
formation  of  hydrogen  gas  through  bioconversion  of  solar  energy,  employing  the 
photosynthetic  apparatus  of  green  plants  and  algae  and  the  catalytic  activity 
of  the  enzyme,  hydrogenase.  Under  the  stimulation  of  light  the  photosynthetic 
apparatus  in  chlorophyll  and  other  accessory  pigments  can  raise  the  oxidation- 
reduction  potential  of  the  electrons  released  from  water  to  a  level  as  much  as 
0.3  volt  more  negative  than  the  hydrogen  electrode.  Therefore,  it  is  thermo- 
djrnamically  possible  to  couple  the  reducing  potential  of  these  electrons  with 
hydrogenase  to  bring  about  the  reduction  of  hydrogenions  to  form  hydrogen  gas. 
The  hydrogenases  may  exist  either  endogenously  in  algae  or  exogenously  in 
bacterial  sources.  Several  possibilities  will  be  investigated  for  accomplishing  the 
required  coupling  of  photosynthetically  reduced  substances  and  appropriate 
hydrogenase  activity. 

NSF/RANN  Solar  Energy  Grant:  GI-32726 

Granted:  4/1/72 

Institution:  Rutgers,  the  State  University 

Principal  Investigator:  Wayne  A.  Anderson 

Project  Title:  An  Improved  Schottky  Barrier  Photovoltaic  Diode  for  Solar  Energy 

Conversion 
Amount:  $16,000 
Eff.  Date:  4/1/72 
Duration:  18  mos. 

The  objective  of  this  project  is  do  develop  a  more  efficient  and  cheaper  photo- 
voltaic device  using  Schottky  Barrier  Diode  (SBD)  principles.  This  project 
includes  calculations  to  determine  the  optical  properties  and  to  select  thicknesses 
of  various  metal  coatings  on  semiconductor  substrates  for  proposed  designs  of 
SBD  solar  cells;  the  testing  of  metal  films  (e.g.,  Au-Cr)  for  optical  and  electrical 
properties;  the  fabrication  of  solar  cells  using  evaporation  and  sputtering  tech- 
niques; and  testing  to  evaluate  the  efficiency  of  the  resulting  SBD  solar  cells. 
Preliminary  calculations  and  experiments  indicate  that  SBD  principles  can 
improve  the  efficiency  of  a  solar  cell  by  increasing  the  fraction  of  photons  that 
optically  reach  the  active  volume  and  by  increasing  the  usable  photon  energy 
range  for  generating  free  carriers  in  the  metal  or  semiconductor  films. 
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NSF/RANN  SOLAR  ENERGY  RESEARCH  GRANTS  AND  CONTRACTS  IN  FISCAL  YEAR  1974 


Institution  and  program  manager    Title  and  grant  No. 


Amount 

Dura- 
tion 
(mos.) 

Effective 
date 

$36, 900 

12 

Sept.   1,1973 

294, 100 

12 

Sept.  10, 1973 

238, 000 

24 

Sept.       1973 

13,000 

12 

Aug.  21, 1973 

246, 664 

12 

Sept.  12, 1973 

485,652 

8 

Oct.    9,1973 

503,085 

8 

Do. 

547, 322 

8 

Do. 

1  53, 800 

12 

Dec.    1,1973 

•  76, 700 

6 

Nov.    1,1973 

1  49,200 

5 

Do. 

34,000 

6 

Sept.   1,1973 

1  250, 000 
1  260, 100 

9H 
12 

Nov.    1,1973 
Do. 

120, 000 

11 

Aug.    1,1973 

15,000 
119,040 

6 
6 

"NovVi5,"i973 

1  189, 450 

12 

Dec.     1, 1973 

Texas  A&M  University  (R.  R.  Davison). 

University  of  Delaware  (K.  W.  Boer)_. 
Colorado  State  University  (G.  Lof) 


Indiana    University/Bloomington    (A. 

San  Pietro). 
Arthur  D.  Little,  Inc.  (J.  B.  BerkowiU). 


Systems  Group  of  TRW  Inc.,  (J.  E. 

Boretz). 
Westinghouse    Electric    Corp.  (R.   E. 

Kirby). 

General  Electric  Co.  (A.  D.  Cohen) 

University  of  Houston  (J.  R.  Howell 
and  R.  B.  Bannerot). 

National  Bureau  of  Standards  (J.  E. 
Hill). 

Hittman    Associates,    Inc.    (Wm.    P. 
Menchen). 

Jet  Propulsion  Laboratory/NASA  (R. 
Lutwack). 

Aerospace  Corp.  (A.  B.  Greenberg)... 
G.  T.  Schjeldahl  Co.  (R.  A.  Stickley).. 

Associated     Universities,     Inc.     (V. 
Bremenkamp). 

University  of  Maryland  (R.  Allen) 

NOAA  (L.  Machta).. 


McDonnell  Douglas  Astronautics  Co.- 
West  (G.  F.  Pittinato). 


Further  development  of  the  compressed- 
film  floating-deck  solar  water  heater 
(GI-39584). 

Direct  solar  energy  conversion  for  large 
scale  terrestrial  use  (GI-34872). 

Design,  construction,  and  testing  of  resi- 
dential solar  heating  and  cooling  system 
(GM0457). 

Workshop  on  hydrogen  production  by  bio- 
photolysis  (GI-40253). 

Technology  assessment  of  terrestrial  solar 
energy  resources  development  (C-835) 
(ERPA). 

Solar  heating  and  cooling  of  buildings 
(C-853)  (PTP). 

Conduct  phase  0  of  a  multi phased  solar 
heating  and  cooling  of  buildings  program 
(C-854)  (PTP). 

The  solar  heating  and  cooling  of  buildings 
(C-855)  (PTP). 

The  evaluation  of  surface  geometry  modifi- 
cation to  Improve  the  directional  selec- 
tivity of  solar  energy  collectors. 

Development  of  methods  of  evaluation  and 
test  procedures  for  solar  collectors  and 
storage  devices. 

Assessment  of  Rankine  cycle  engines  for 
potential  application  to  solar  powered 
cooling  of  buildings. 

Assessment  of  photovoltaic  conversion  of 
solar  energy  for  terrestrial  applications 
(AG-485). 

Solar  thermal  conversion  mission  analysis.. 

Solar  power  array  for  the  concentration  of 
energy. 

Support  of  U.S.-U.S.S.R.  cooperation  in 
solar  and  geothermal  energy  (C-847). 

Solar  Energy  Panel  (GI-3248f-3) 

Workshop  on  solar  radiation  monitoring  for 
solar  energy  applications. 

Elimination  or  control  of  material  problems 
in  water  heat  pipes. 


>  Estimated. 


NSF/RANN  Solar  Energy  Grant:  GI-39584 

Granted:  7/19/73 

Institution:  Texas  A&M  University 

Principal  Investigator:  Richard  R.  Davison 

Project    Title:    Further    Development    of   the    Compressed-Film    Floating-Deck 

Solar  Water  Heater 
Amount:  $36,900 
Eff.  Date:  9/1/73 
Duration:  12  mos. 

A  solar  heater,  invented '  by  the  investigators,  will  be  further  developed  as  a 
potentially  low-cost  solar  energy  collector.  The  collector  employs  a  thin  compressed 
film  of  water  on  a  floating  insulated  deck  so  that  rapid  response  to  solar  conditions 
and  low  cost  objectives  are  realizable.  The  objectives  of  the  proposed  research  are: 
1)  to  make  performance  runs  using  a  wide  variety  of  conditions  so  heat  performance 
can  be  corrected  in  terms  of  solar,  meterological  and  configurational  parameters ; 
and  2)  to  test  various  design  details  and  materials  to  optimize  these  with  respect 
to  cost  and  performance. 

Two  heaters  will  be  built,  one  to  be  used  strictly  for  performance  correlations 
and  the  other  to  test  various  design  configurations. 

1  Under  study  for  Office  of  Saline  Water.  Patent  assigned  :  United  States  of  America. 
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NSF/RANN  Solar  Energy  Grant:  GI-34872 

Granted:  9/10/73 

Institution:  University  of  Delaware 

Principal  Investigator:  Karl  W.  Boer 

Project  Title:  Direct  Solar  Energy  Conversion  for  Large-Scale  Terrestrial  Use 

Amount:  $294,100 

Eff.  Date:  9/10/73 

Duration:  12  mos. 

This  research  is  the  renewal  proposal  for  the  second  year  of  a  project  directed 
to  further  understanding  and  development  of  CdS/CuaS  solar  cells  to  obtain 
longer-life,  higher  performance,  more  economical  cells  for  applications  in  large 
and  small-scale  solar  energy  conversion  systems.  The  principal  objectives  are 
(1)  improved  understanding  of  the  basic  properties  and  conversion  mechanics  of 
CdS/Cu2S  cells,  (2)  improved  understanding  of  the  effect  of  every  single  process 
step  on  the  cell  mechanism  and,  (3)  lifetime  testing  and  development  of  reliable 
accelerated  test  methods. 

NSF/RANN  Solar  Energy  Grant:  GI-40253 

Granted:  8/20/73 

Institution:  Indiana  University/ Bloomington 

Principal  Investigator:  Anthony  San  Pietro 

Project  Title:  Workshop  on  Hydrogen  Production  by  Biophotolysis 

Amount:  $13,000 

Eff.  Date:  8/21/73 

Duration:  12  mos. 

The  objectives  of  this  research  workshop  are,  first  to  discuss  the  development 
of  biosolar  conversion  technology  to  produce  practical  fuels  and,  secondly,  to 
encourage  an  information  exchange  necessary  to  achieve  this  goal.  Three  major 
research  questions  will  have  to  be  considered  at  this  conference. 

These  are: 

1.  What  are  the  requirements  to  stabilize  individually  each  photosystem  (of 
photosynthesis)  or  to  stabilize  collectively  both  photosystems?  In  concert  with 
this  question,  the  efficiency  of  the  bio-solar  conversion  process  will  also  be  con- 
sidered in  depth. 

2.  What  should  be  the  nature  of  the  reduce  product  of  the  biolsolar  conversion 
process?  Should  it  be  hydrogen  gas? 

3.  If  the  bio-photolysis  of  water  to  produce  hydrogen  is  the  process  of  preference, 
the  availability  of  an  oxygen-insensitive  hydrogenase  is  absolutely  necessary.  Do 
such  hydrogenases  exist  in  nature  or  will  it  be  necessary  to  resort  to  genetic 
manipulation  to  provide  such  an  enzyme? 

The  in-depth  assessment  of  these  three  questions  will  require  a  conference  of 
two  days  length.  These  discussions  will  hopefully  formulate  a  plan  of  approach 
designed  to  provide  sufficient  additional  information  to  allow  for  a  technological 
assessment  of  the  problem  some  five  or  so  years  hence.  During  this  initial  period, 
the  goal  will  be  the  evaluation  of  the  theoretical  and  practical  factors  relating  to 
successful  application  of  the  solar  conversion  process  using  a  biological  photo- 
catalyst. 

Five  hundred  copies  of  the  conference  paper  summaries  and  discussions  will 
be  made  available  to  attendees  and  the  NSF  six  weeks  after  the  conference. 

NSF/RANN  Solar  Energy  Grant:  GI-40457 

Granted:  9/     /73 

Institution:  Colorado  State  University 

Principal  Investigator:  George  Lof 

Project  Title:  Design,  Construction,  and  Testing  of  Residential  Solar  Heating  and 

Cooling  System 
Amount:  $238,000. 
Eff.  Date:  9/  /73 
Duration:  24  mos. 

This  project  is  a  two-year  experimental  development  of  a  fully  operational 
residential  heating  and  cooling  system  based  on  solar  energy  as  the  principal 
energy  supply.  No  completely  integrated  system  has  ever  been  operated  in  this 
country.  The  objective  is  to  design,  build,  and  test  a  reliable  and  economical, 
integrated  solar  heating  and  cooling  system.  A  lithium  bromide  absorption  air 
conditioner,  previously  tested  with  a  solar  energy  supply  at  the  University  of 
Wisconsin  by  personnel  associated  with  this  project,  will  be  utilized  for  the  cooling 
cycle.  The  computer  program  developed  in  the  Wisconsin  project,  "A  Simulation 
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Study  of  Solar  Heating  and  Cooling  for  the  United  States,"  will  be  used  to  optimize 
the  design  of  this  particular  system  of  heating,  cooling  and  water  heating,  and 
detailed  studies  on  the  technical  performance  and  economics  of  this  system  wil 
be  conducted.  Design  will  require  six  months,  construction — six  months,  prelim- 
inary and  final  performance  testing — one  year.  These  facilities  are  then  to  be  used 
for  testing  components  and  complete  systems  for  solar  heating  and  cooling 
developed  by  other  NSF  grantees  and  commercial  manufacturers. 

NSF/RANN  Solar  Energy  Grant:  C-853 

Granted:  9/12/73 

Institution:  Arthur  D.  Little 

Principal  Investigator:  Joan  Berkowitz 

Project    Title:   Technology    Assessment   of   Terrestrial   Solar   Energy    Resource 

Development 
Amount:  $246,  664 
Eff.  Date:  9/12/73 
Duration:  12  mos. 

ADL  will  conduct  a  technology  assessment  of  terrestrial  solar  energy  resource 
development  in  order  to  identify  and  examine  direct  and  indirect  effects,  impacts, 
and  consequences  of  the  development  and  use  of  energy  systems  that  include  sub- 
stantial solar  components.  The  program  will  be  subdivided  into  a  number  of 
integrated  tasks : 

Task  I — Selection  of  Terrestrial  Solar  Technologies  for  Assessment. 

Task  II — Identification  of  Possible  Points  of  Impact. 

Task  III — Identification  of  Parties  at  Interest. 

Task  IV — Analysis  of  Impacts. 

Task  V-B- Alternate  Energy  Strategies. 

Task  VI — Definition  of  Public  Policy  Options. 

Task  VII — Dissemination  and  Utilization  of  Results. 

NSF/RANN  Solar  Energy  Grant:  C-853 

Granted:  9/28/73 

Institution:  TRW  Systems  Group 

Principal  Investigator:  J.  E.  Boretz 

Project  Title:  Solar  Heating  and  Cooling  of  Buildings — Phase  O  Study 

Amount:  $485,  652 

Eff.  Date:  10/9/73 

Duration:  8  mos. 

This  is  the  initial  phase  of  a  multiphased  program  whose  oblective  is  to  advance 
the  widespread  use  and  availability  of  systems  utilizing  solar  energy  for  heating, 
cooling  and  the  hot  water  needs  of  buildings  by  proving  that  such  systems  are 
economically  justifiable,  technically  feasible,  and  socially  acceptable. 

This  prolect  is  one  of  three  independent  study  efforts  with  each  contractor 
team  working  independently  to  bring  widely  diverse  experience  and  expertise 
to  bear  on  the  problem,  and  to  assist  in  the  development  of  a  broad  industrial  base . 

The  objective  of  the  Phase  O  study  will  be  to  establish  the  program  feasibiUty 
and  provide  the  basis  of  planning  the  later  phases  of  the  program  by:  1)  Develop- 
ing the  heating,  cooling  and  hot  water  requirements  of  all  building  types  in  all 
climatic  regions  of  the  U.S.  2)  ConceptuaUzing  integrated  solar  energy  systems 
to  meet  the  requirements  and  utilizing  conventional  fuels  to  supplement  the  solar 
energy  systems.  3)  Determining  the  economic  viability  of  the  various  systems 
and  applications,  recommending  the  systems  which  are  viable  and  have  an  impact 
for  proof-of-concept  experiments.  The  experiments  will  be  conducted  in  subse- 
quent phases  under  separate  contracts. 

NSF/RANN  Solar  Energy  Grant:  C-854 

Granted:  9/28/73 

Institution:  Westinghouse  Electric  Corp. 

Principal  Investigator:  R.  E.  Kirby 

Project  Title:  The  Solar  Heating  and  Cooling  of  Buildings— Phase  O  Study 

Amount;  $503,085 

Eff.  Date  10/9/73 

Duration;  8  mos. 

This  is  the  initial  phase  of  a  multiphased  program  whose  objective  is  to  advance 
the  widespread  use  and  availability  of  systems  utilizing  solar  energy  for  heating, 
cooling  and  the  hot  water  needs  of  buildings  by  proving  that  such  systems  are 
economically  justifiable,  technically  feasible,  and  socially  acceptable. 
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This  project  is  one  of  three  independent  study  efforts  with  each  contractor 
team  working  independentlj'^  to  bring  widely  diverse  experience  and  expertise  to 
bear  on  the  problem,  and  to  assist  in  the  development  of  a  broad  industrial  base. 

The  objective  of  the  Phase  O  study  will  be  to  establish  the  program  feasibility 
provide  the  basis  of  planning  the  later  phases  of  the  program  by:  1)  Developing 
the  heating,  cooling,  and  hot  water  requirements  of  all  building  types  in  all 
climatic  regions  of  the  U.S.  2)  Conceptualizing  integrated  solar  energy  systems  to 
meet  the  requirements  and  utilizing  conventional  fuels  to  supplement  the  solar 
energy  systems.  3)  Determining  the  economic  viability  of  the  various  systems  and 
applications,  recommending  the  systems  which  are  viable  and  have  an  impact  for 
proof-of-concept  experiments.  The  experiments  will  be  conducted  in  subsequent 
phases  under  separate  contracts. 

NSF/RANN  Solar  Energy  Grant:  C-855 

Granted:  9/28/73 

Institution:  General  Electric  Co. 

Principal  Investigator:  A.  D.  Cohen 

Project  Title:  The  Solar  Heating  and  Coohng  of  Buildings 

Amount:  $547,322 

Eff.  Date:  10/9/73 

Duration:  8  mos. 

This  is  the  initial  phase  of  a  multiphased  program  whose  objective  is  to  advance 
the  widespread  use  and  availability  cf  systems  utilizing  solar  energy  for  heating, 
cooling  and  the  hot  water  needs  of  buildings  by  proving  that  such  systems  are 
economically  justifiable,  technically  feasible,  and  socially  acceptable. 

This  project  is  one  of  three  independent  study  efforts  with  each  contractor  team 
working  independenth'^  to  bring  widely  diverse  experience  and  expertise  to  bear 
on  the  problem,  and  to  assist  in  the  development  of  a  broad  industrial  base. 

The  objective  of  the  Phase  O  study  will  be  to  establish  the  program  feasibility 
and  provide  the  basis  of  planning  the  later  phases  of  the  program  by:  1)  Develop- 
ing the  heating,  cooling,  and  hot  water  requirements  of  all  building  types  in  all 
climatic  regions  of  the  U.S.  2)  Conceptualizing  integrated  solar  energy  systems  to 
meet  the  requirements  and  utilizing  conventional  fuels  to  supplement  the  solar 
energy  sj'stems.  3)  Determining  the  economic  viability  of  the  various  systems  and 
applications,  recommending  the  systems  which  are  viable  and  have  an  impact  for 
proof-of-concept  experiments.  The  experiments  will  be  conducted  in  subsequent 
phases  under  separate  contracts. 

NSF/RANN  Solar  Energy  Grant: 

Granted: 

Institution:  University  of  Houston 

Principal  Investigators:  John  R.  Howell  and  Richard  B.  Bannerot 

Project  Title:  The  Evaluation  of  Surface  Geometry  Modification  to  Improve  the 

Directional  Selectivity  of  Solar  Energy  Collectors 
Amount:  $53,800 
Eff.  Date:  12/1/73 
Duration:  12  mos. 

The  performance  of  the  flat-plate  collector  can  be  greatly  enhanced  with  the 
use  of  spectrally  (wave  length)  and/or  directionally  selective  surfaces.  Since  the 
sun's  radiation  approximates  that  from  a  5600° K  black  body,  it  possesses  sig- 
nificantly different  spectral  characteristics  from  those  exhibited  by  the  radiation 
emitted  from  the  collector  surface  (around  400° K).  If  surface  coatings  can  be 
selected  which  absorb  efficiently  in  the  shorter  wavelength  region  and  emit  poorly 
in  the  longer  wavelength  region,  a  collector  surface  will  result  with  efficiency 
greater  than  that  of  a  black  body.  Directional  selectivity  can  also  be  very  useful. 
The  preferred  absorption  direction  of  the  collector  surface  can  be  aligned  to  take 
advantage  of  this  fact.  In  addition,  if  the  surface  emits  directionally,  it  may  emit 
only  a  fraction  of  that  energy  emitted  by  another  otherwise  similar  diflfuse  surface. 

This  project  will  examine  two  model  geometries  to  determine  the  optimum 
parameters  that  will  maximize  the  directional  selectivity.  The  choice  of  the  models 
will  be  based  on  a  trade-oflF  study  considering  cost  and  predicted  performance. 
The  two  models  will  be  constructed  and  tested  for  their  actual  radiative  behavior. 
This  behavior  will  then  be  compared  with  the  predicted  values.  The  radiative 
properties  necessary  to  the  analysis  will  be  determined  experimentally.  This 
experimental  work  will  be  carried  out  using  existing  laboratory  equipment  through 
a  cooperative  agreement  with  the  NASA  Johnson  Spacecraft  Center. 
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NSF/RANN  Solar  Energy  Grant- 
Granted: 

Institution:  National  Bureau  of  Standards 
Principal  Investigator:  James  E.  Hill 
Project  Title:  Development  of  Methods  of  Evaluation  and  Test  Procedures  for 

Solar  Collectors  and  Storage  Devices. 
Amount:  $76,700 
Eff.  Date:  11/1/73 
Duration:  6  mos. 

The  objective  of  this  project  is  to  identify  those  parameters  which  are  inherent 
in  the  equipment  design  and  which  should  be  covered  by  the  testing  and  rating 
procedures,  and  to  develop  test  procedures  what  will  equitably  compare  different 
designs  in  relation  to  representative  standard  design  climate  conditions.  The 
testing  procedure  should  have  the  characteristics  of  reasonable  accuracy  and 
reproducibility,  be  easily  understood,  and  be  similar  in  form  to  testing  and  rating 
procedures  for  other  heating  systems.  The  project  will  consist  of  three  tasks:  (1) 
review  of  the  methods  of  analysis  that  have  been  proposed  in  the  past  for  evalua- 
tion of  solar  equipment;  (2)  review  of  current  procedures  for  testing  and  reporting 
performance  data  of  solar  collectors  and  storage  devices ;  and  (3)  the  development 
of  recommended  test  methods  and  rating  procedures.  A  follow-on  project  may  be 
the  experimental  verification  of  the  recommended  test  methods  and  rating 
procedures,  however  this  step  is  not  included  in  the  initial  project. 

NSF/RANN  Solar  Energy  Grant: 

Granted: 

Institution:  Hittman  Associates,  Inc. 

Principal  Investigator:  Wm.  P.  Menchen 

Project  Title:  Assessment  of  Rankine  Cycle  Engines  for  Potential  Application  to 

Solar  Powered  Cooling  of  Buildings 
Amount:  $49,200 
Eff.  Date:  11/1/73 
Duration:  5  mos. 

The  Clean  Air  Amendments  of  1970  prompted  renewed  and  vigorous  attempts 
to  develop  a  "steam"  engine  for  automotive  propulsion  since  such  a  system  has 
the  potential  of  exceeding  the  stringent  emission  standards  set  by  EPA  for 
automobiles.  Many  engine  designs  have  been  proposed  and  built  for  the  automotive 
application  since  1970.  The  work  proposed  under  this  project  is  to  examine  these 
engines  and  to  project  their  potential  performance  under  the  conditions  of  a  heat 
source  from  a  solar  energy  collector  and  load  from  a  building  cooling  plant.  The 
basic  components  of  a  Rankine  engine  are  a  boiler,  expander,  pump,  condenser, 
and  the  working  fluid  (and  in  some  cases,  a  recuperator).  In  an  automobile,  the 
boiler,  pump,  and  condenser  are  critical  components  whose  size  and  weight 
significantly  influence  performance.  In  a  solar  energy-Rankine  engine  cooling 
system  these  limitations  may  not  exist;  however,  the  temperature  of  the  heat 
source  and  the  temperature  differential  between  source  and  condenser  may  be 
much  smaller. 

This  study  will  review  and  compare  the  performance  characteristics  of  the 
Rankine  engines  developed  recently.  Solar  energy  system  components  will  be 
characterized  as  they  influence  the  quantity  and  quality  of  thermal  energy  that 
can  be  delivered  to  the  heat  exchanger  in  the  Rankine  engine  boiler  or  to  the 
Rankine  engine  directly  if  the  solar  collector  serves  as  a  boiler.  The  performance 
of  the  various  Rankine  engines  will  be  projected  in  terms  of  solar  energy  system 
operating  conditions  to  provide  insight  into  problems  requiring  further  research 
and  development. 

NSF/RANN  Solar  Energy  Grant:  (AG-485) 
Granted:  10/3/73 

Institution:  Jet  Propulsion  Lab. /NASA 
Principal  Investigator:  Ralph  Lutwack 

Project  Title:  Assessment  of  Photovoltaic  Conversion  of  Solar  Energy  for  Ter- 
restrial Applications 
Amount:  $34,000 
Eff.  Date:  9/1/73 
Duration:  6  mos. 

The  objective  of  this  project  is  to  provide  a  detailed  technical  assessment  of 
the  photovoltaic  conversion  of  solar  energy  for  terrestrial  applications.  Recom- 
mendations will  be  made  concerning  research  and  development  programs  necessary 
to  develop  the  full  potential  of  this  solar  energy  conversion  technology.  These 
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recommendations  will  contain  task  objectives,  milestones,  program  phasing, 
implementation  approach  and  required  levels  of  support.  A  workshop  on  photo- 
voltaic energy  conversion  wiU  be  organized  to  provide  a  sound  basis  for  this 
assessment.  A  report  on  the  conclusions  of  this  project  will  be  prepared  for 
widespread  dissemination. 

NSF/RANN  Solar  Energy  Grant: 

Granted: 

Institution:  Aerospace  Corporation 

Principal  Investigator:  A.  B.  Greenberg 

Project  Title:  Solar  Thermal  Conversion  Mission  Analysis 

Amount:  $250,000 

Eff.  Date:  11/1/73 

Duration:  9}i  mos. 

The  objective  of  this  analysis  is  to  provide  a  basis  for  selecting  the  most 
promising  missions,  i.e.  (powerplant  scale  and  function)  for  solar  thermal  con- 
version systems  in  the  Southwestern  United  States  for  the  period  1980-2000. 
This  effort  will  apply  the  methodology  which  has  been  developed  for  assessing 
the  role  of  solar  thermal  conversion  in  large  scale  production  of  electrical  energy; 
throughout  the  Southwestern  U.  S.  and  develop  and  apply  methodology  necessary 
to  assess  the  role  of  total  solar  energy  systems  in  that  region.  The  study  approach 
will  include:  1)  Collection  and  corrolation  of  regional  solar  insolation  and  clima- 
tological  data  over  the  Southwestern  U.  S.,  2)  Review,  analysis  and  projection 
of  electrical  and  thermal  demands  in  the  region  for  the  time  period  1980-2000,  3) 
Application  of  the  previously  developed  methodology  to  evaluate  the  potential 
of  municipal  or  remote  central  station  solar  thermal  power  plant,  and  assess 
the  applicability  of  such  power  plants  to  the  existing  power  grid,  4)  Extension 
of  the  methodology  to  combine  electrical/thermal  service  systems  for  industrial, 
community,  military  base  or  municipal  applications,  5)  Development  of  system 
and  subsystem  requirements,  and  6)  Evaluation  of  siting  opportunities  and 
constraints  in  the  Southwestern  U.  S. 

NSF/RANN  Solar  Energy  Grant: 

Granted: 

Institution:  G.  T.  Schjeldahl  Company 

Principal  hivestigator:  Ross  A.  Stickley 

Project  Title:  Solar  Power  Arrav  for  the  Concentration  of  Energy 

Amount:  $260,100 

Eff.  Date:  11/1/73 

Duration:  12  mos. 

The  objective  of  this  project  is  to  estimate  the  technical  and  economic  per- 
formance of  a  heliostat  (steerable  reflector)  array-central  receiver  solar  thermal 
conversion  system  operating  in  a  hybrid  configuration  with  a  conventional 
fossil  fuel  generating  system.  This  approach  is  one  wherein  solar  energy  is  utilized 
when  available  in  a  so-called  "energy  displacement"  mode;  thus  minimizing  or 
eliminating  the  requirement  for  energy  storage  and  simultaneously  reducing 
fossil  fuel  u^age.  The  scope  of  the  effort  includes:  1)  definition  of  hybrid  power 
plant  functional,  performance  and  operation  requirements,  2)  conceptual  design 
of  alternative  systems,  3)  development  of  analytical  tec-niques  for  estimating 
the  incident  solar  flux  on  the  receiver  and  the  heat  transfer  to  the  receiver  working 
fluid,  4)  defining  a  baseline  system  design  and  5)  conducting  materials  analysis 
and  specimen  testing  to  define  the  applicability  of  metallized  thin  film  reflective 
materials  to  heliostat  reflectors. 

NSF/RANN  Solar  Energy  Grant:  (C-847) 

Granted:  10/10/73 

Institution:  Associated  Universities,  Inc. 

Principal  Investigator:  Victor  Bremenkamp 

Project  Title:  Support  of  U.S.-U.S.S.R.  Cooperation  in  Solar  and  Geothermai 

Energy 
Amount:  $120,000 
Eff.  Date:  8/1/73 
Duration:  11  mos. 

The  U.S.-U.S.S.R.  Joint  Commission  on  Scientific  and  Technical  Cooperation 
approved  action  programs  of  direct  cooperation  in  six  general  areas  of  strong  mu- 
tual interest  and  benefit  to  both  countries.  The  six  areas  identified  are  energy, 
computer   applications   to   management,    agricultural   research,    microbiological 
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synthesis,  chemical  catalysis,  and  water  resources.  This  project  provides  support 
for  the  U.S.  activities  in  two  subgroups — solar  energy  and  geothermal  energy. 

NSF/RANN  Solar  Energy  Grant:  GI-32488-3 

Granted: 

Institution:  University  of  Maryland 

Principal  Investigator:  Redfield  Allen 

Project  Title:  Solar  Energy  Panel 

Amount:  $15,000 

Eff.  Date: 

Duration:  6  mos. 

Under  a  previous  grant,  the  University  of  Maryland  organized  and  conducted 
two  workshops:  The  Solar  Thermal  Energy  Conversion  Workshop  and  the  Solar 
Heating  and  CooUng  for  Buildings  Workshop. 

The  objective  of  this  supplementary  grant  is  to  provide  support  for  the  prepara- 
tion, publishing  and  distribution  of  the  reports  of  these  workshops,  as  well  as  the 
distribution  of  the  remaining  copies  of  the  Solar  Energy  Panel  Report. 

NSF/RANN  Solar  Energy  Grant: 

Granted: 

Institution:  National  Oceanic  &  Atmospheric  Administration 

Principal  Investigator:  Lester  Machta 

Amount:  $19,040 

Eff.  Date:  11/15/73 

Duration:  6  mos. 

A  workshop  will  be  conducted  to  define  the  needs  for,  and  availability  of, 
geophysical  data  (mainly  on  solar  insolation)  for  solar  energy  applications. 
Attendees  will  be  drawn  from  the  solar  energy  user  community,  from  meteorol- 
ogists, and  from  persons  specializing  in  the  instrumentation,  measurement,  and 
dissemination  of  these  data  or  monitoring  devices.  Emphasis  will  be  placed  upon 
the  status  of  existing  data,  how  to  make  the  best  use  of  such  data,  present  monitor- 
ing capabilities,  and  the  development  of  priorities  for  obtaining  appropriate 
data  for  solar  energy  requirements  in  the  future. 

NSF/RANN  Solar  Energy  Grant: 

Granted: 

Institution:  McDonnell  Douglas  Astronautics  Company-W>st 

Principal  Investigator:   G.  F.  Pittinato 

Project  Title:  Elimination  or  Control  of  Material  Problems  in  Water  Heat  Pipes 

Amount:  $189,450 

Eff.  Date:  12/1/73 

Duration:  12  mos. 

The  objective  of  this  research  project  is  to  determine  an  effective  combination 
of  materials,  fabrication  methods,  and  operating  procedures  for  a  water  heat 
pipe  that  will  provide  satisfactory  long  life  operating  performance  for  tempera- 
tures up  to  310°  C.  The  research  project  will  be  conducted  in  three  subphases. 
These  subphases  will:  1)  Define  the  most  effective  combination  of  design,  mate- 
rials fabrication  methods,  and  operating  procedures  that  eliminates  or  minimizes 
noncondensable  gases  in  water  heat  pipes,  2)  Fabricate  and  test  a  15-20  meter 
long  water  heat  pipe  that  utilizes  the  procedures  established  in  (1)  and  is  projected 
to  be  cost  effective  and  compatible  with  full-scale  production  and  preparation 
methods  and  3)  EstabUsh  material  and  fabrication  process  specifications  applicable 
to  full-scale  solar  collector  heat  pipe  life  test. 


U.S.  Environmental  Protection  Agency, 

Washington,  D.C.,  December  21,  197 S. 
Hon.  Sam  J.  Ervin,  Jr., 

Chairman,  Committee  on  Government  Operations, 
U.S.  Senate,  Washington,  D.C. 

Dear  Mr.  Chairman:  This  is  in  response  to  your  request  for  the  views  of 
the  Evironmental  Protection  Agency  on  S.  2744,  a  bill  "To  reorganize  and  con- 
solidate certain  functions  of  the  Federal  Government  in  a  new  Energy  Research 
and  Development  Administration  and  in  a  Nuclear  Energy  Commission  in  order 
to  promote  more  efficient  management  of  such  functions." 

The  bill  would  establish  an  independent  executive  agency  to  be  known  as  the 
Energy  Research  and  Development  Administration  (ERIDA).  The  bill  would 
authorize  the  Administrator  of  ERDA  to  engage  in  research  and  development 
activity  with  respect  to  (1)  all  energy  sources;  (2)  the  commercial  feasibility  of 
energy  sources  and  utilization  technologies;  (3)  the  utilization  of  energy  from 
fossil,  nuclear,  solar,  geo thermal  and  other  energy  sources ;  and  (4)  environmental, 
biomedical,  physical,  and  safety  factors.  The  bill  would  also  authorize  the  Admin- 
istrator to  monitor  other  relevant  public  and  private  research  and  development 
activities,  to  support  cooperative  research  and  development  projects,  and  to 
disseminate  scientific  and  technical  information  concerning  the  manufacture  or 
development  of  energy. 

The  bill  would  transfer  to  ERDA  various  energy-related  functions  of  the  Atomic 
Energy  Commission,  the  Department  of  the  Interior,  the  National  Science 
Foundation,  and  the  Environmental  Protection  Agency.  With  respect  to  our 
Agency,  the  bill  would  transfer  to  ERDA  those  functions  that  relate  to  (1)  the 
development  and  demonstration  of  alternative  automotive  power  systems  and 
(2)  the  development  and  demonstration  of  precombustion,  combustion,  and  post- 
combustion  technologies  to  control  emissions  of  pollutants  from  stationary 
sources  using  fossil  fuels. 

Finally,  the  bill  would  rename  the  Atomic  Energy  Commission  the  Nuclear 
Energy  Commission  and  allow  it  to  cont  nue  to  perform  the  licensing  and  related 
regulatory  functions  of  the  AEC  which  are  excepted  from  transfer  to  ERDA.  The 
bill  would  also  authorize  the  Nuclear  Energy  Commission  to  conduct  the  necessary 
research  for  the  discharge  of  its  licensing  and  regulatory  functions. 

The  Environmental  Protection  Agency  supports  the  enactment  of  S.  2744. 

We  believe  that  the  proposed  Energy  Research  and  Development  Administra- 
tion is  sorely  needed  to  lead  the  national  effort  to  demonstrate  our  potential  for 
energy  self-sufficiency.  By  incorporating  most  of  the  energy-related  research  and 
development  activities  now  being  conducted  bj'  several  Federal  establishments, 
including  our  Agency,  ERDA  would  constitute  a  single  structured,  organized 
and  adequately  supported  effort  which  would  be  able  to  explore  a  wide  range  of 
potential  energy  sources  and  to  develop  an  integrated  energj^  strategy  to  meet  our 
future  energy  needs. 

From  an  environmental  protection  perspective,  we  believe  that  we  must  make 
every  efifort  to  assure  that  the  new  energy  technologies  that  ERDA  develops  are 
designed  to  cause  minimal  adverse  environmental  impact.  ERDA,  we  feel,  should 
balance  the  environmental  benefits  and  drawbacks  of  these  alternative  energy 
sources  with  a  view  toward  developing  an  energy  program  that  would  have  the 
least  environmental  detrimental  effect  on  our  environment.  In  this  regard,  we 
expect  to  consult  and  work  closely  with  all  levels  in  ERDA  to  give  them  the 
benefit  of  our  perspectives,  to  inform  them  of  needs  for  pollution  control  tech- 
nology, and  to  comment  on  the  environmental  aspects  of  the  energy  technology 
they  develop. 

The  bill  would  transfer  to  ERDA  some  of  our  resources  now  committed  to  the 
development  and  demonstration  of  alternative  automotive  power  systems,  as  well 
as  to  the  development  and  demonstration  of  precombustion,  combustion,  and 
postcombustion  technology  to  control  emissions  of  pollutants  from  stationary 
energy  sources  using  fossil  fuels.  We  support  these  transfers  because  we  believe 
that  there  is  a  definite  need  to  advance  the  technology  in  these  areas  from  the 
standpoint  of  improved  efficiency  of  operation  and  fuel  economy.  At  the  same  time, 

(307) 


308 

it  is  our  understanding  that  EPA  will  continue  to  conduct  research  and  technical 
assessment  activities  with  respect  to  stationary  energy  sources  as  well  as  mobile 
sources  in  order  to  meet  its  standard-setting  and  regulatory  responsibilities,  and 
will  have  the  resources  to  maintain  knowledge  of  control  technology,  including 
the  control  technology  that  ERDA  will  be  responsible  for  developing  and  demon- 
strating. We  also  understand  that  EPA  will  retain  the  resources  to  carry  out 
research  and  development  related  to  the  responsibility  it  retains  for  assuring 
that  the  adverse  environmental  impact  of  energy  technology  is  kept  to  a  minimum ; 
also  that  EPA  will  retain  the  responsibility  for  development  of  pollution  control 
technology  for  non-energy  industrial  and  domestic  pollution  sources. 

In  the  final  analysis,  we  believe  that  there  is  no  reason  why  energy  technology 
development  should  compete  with  environmental  protection  because,  if  properly 
pursued,  both  goals  are  complementary.  To  realize  both  goals,  however,  we  must 
champion  and  balance  both  objectives.  We  feel  that  ERDA,  in  conjunction  with 
our  Agency,  can  accomplish  this  dual  objective  and,  as  a  reuslt,  we  support  the 
enactment  of  S.  2744. 

The  Office  of  Management  and  Budget  advises  that  there  is  no  objection  to  the 
submission  of  this  report  from  the  standpoint  of  the  President's  program. 
Sincerely  yours, 

John  Quarles, 
Deputy  for  RusseV  E.  Train. 
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UNITED  STATES 
ATOMIC  ENERGY  COMMISSION 

WASHINGTON.  D.C.    2054B 


OFFICE  OF  THE  CHAIRMAN 


December  1,  1973 


The  President 
The  White  House 

Dear  Mr.  President: 

In  response  to  your  directive  of  29  June  of  this  year, 
viz : 

"...  I  am  directing  the  Chairman  of  the 
Atomic  Energy  Commission  to  undertake  an 
immediate  review  of  Federal  and  private 
energy  research  and  development  activities, 
under  the  general  direction  of  the  Energy 
Policy  Office,  and  to  recommend  an  Integrated 
energy  research  and  development  program  for 
the  Nation.   ...  By  December  1  of  this  year, 
I  am  asking  for  her  recommendations  for  energy 
research  and  development  programs  which  should 
be  included  in  my  fiscal  year  1975  budget." 

I  am  pleased  to  present  this  Report. 

As  requested,  the  Report  was  developed  under  the  general 
guidance  of  the  Energy  Policy  Office.   It  has  also  bene- 
fited from  the  active  participation  of  those  Federal 
Agencies  most  concerned  with  energy  research.   Additionally, 
there  has  been  widespread  consultation  with  representatives 
of  the  private  sector,  including  a  broad  range  of  energy 
industries.   A  more  detailed  description  of  the  procedures 
that  were  followed  and  a  listing  of  those  persons  most 
directly  involved  are  attached  hereto. 

Any  merit  the  Report  may  have  deserves  to  be  widely 
shared  with  those  who  devoted  their  time,  energy,  and 
talent  to  its  development.   Any  shortcomings  are  my 
responsibility  alone.   Formal  concurrence  in  the  recom- 
mendations was  not  requested  from  either  individuals  or 
agencies;  the  final  recommendations  are  based  on  all 
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the  Information  gathered  and  result  from  my  considered 
judgment  of  the  kind  of  thoughtful,  well-considered 
energy  research  and  development  program  that  this  Nation 
urgently  needs  to  pursue. 

Considerations  for  using  today's  technology  to  meet  and 
overcome  the  present  energy  crisis,  and  to  be  responsive 
to  "Project  Independence",  are  being  submitted  separately 

I  earnestly  hope  that  this  Report  will  be  helpful  In 
your  efforts  to  mobilize  the  Nation's  resources  toward 
the  attainment  of  a  capacity  for  energy  self-sufficiency 
by  1980.   I  believe  that.  In  surmounting  this  challenge, 
the  Nation  can  emerge  stronger  and  more  free  than  ever 
before  to  pursue  with  renewed  vigor  Its  high  alms  of 
domestic  and  International  peace  and  well  being. 

Respectfully  yours, 


Chairman 


Attachment 
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ATTACHMENT 

O^TtTED  STATES  ENERGY  RESEARCH  AND  DEVELOPMENT  PROGRAM 

This  report  is  based  upon  the  results  of  several  major 
ru>d  somewhat  Independent  efforts: 

o   A  group  of  Energy  Workshops,  organized  under 
the  sponsorship  of  Cornell  University,  con- 
sidered the  major  directions  and  overall 
framework  required  for  a  national  program. 
Specific  workshop  topics  and  the  membership 
of  each  are  shown  in  Appendix  C  of  the  Report. 
The  deliberations  will  be  separately  published. 

o   Sixteen  Technical  Review  Panels  were  established. 
These  were  made  up  of  121  Federal  employees  from 
thirty-six  Departments  and  Agencies  assisted  by 
282  consultants  from  the  private  sector.   More 
than  1100  specific  proposals  for  the  energy 
research  and  development  program  were  reviewed 
and  evaluated.   Membership  of  the  panels  and  the 
consultants  employed  are  listed  In  Apptndlx  C. 

0   Reviav  of  the  resulti  from  the  Workihope  and 
the  Technical  Panels  was  conducted  by  an 
Overview  Panel  chaired  by  Mr>  Stephen  A.  Wakefield, 
Aealatant  Secretary  for  Energy  and  Minerals, 
Department  of  the  Interiott   The  memberahlp 
included: 

Mr.  William  E.  Simon,  Deputy  Secretary 
of  the  Treasury 

Dr.  Beatrice  E.  Willard,  Member,  Council 
of  Environmental  Quality 

Dr.  Betsy  Ancker-Johnson ,  Assistant  Secretary 
for  Science  and  Technology,  Department  of 
Commerce 

Dr.  Stanley  M.  Greenfield,  Assistant 
Administrator  for  Research  and  Development, 
Environmental  Protection  Agency 
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Mr.  William  A.  Anders,  Commissioner, 
Atomic  Energy  Commission 

Mr.  Bruce  T.  Lundln,  Director,  Lewis 
Research  Center,  National  Aeronautics  and 
Space  Administration 

Mr.  John  P.  Abbadessa,  Controller,  Atomic 
Energy  Commission 

The  Overview  Panel  made  specific  recommendations 
on  the  composition  of  the  ten  billion  dollar, 
five  year  program  and  on  the  fiscal  year  1975 
budget . 

A  draft  of  the  report  was  sent  to  more  than 

100  individuals  for  comment.   It  also  went  to 

all  concerned  government  Departments  and  Agencies. 

I  consulted  personally  with  numerous  leaders  in 
government,  Industry,  and  the  scientific  community 
throughout  the  period  of  the  Report's  preparation. 


28-963  O  -  74  -  21 
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EXECUTIVE  SUMMARY 


Purpose: 


The  Report,  directed  by  the  President  in  his  June  29,  1973,  Statement 
on  Energy,  recommends: 

•  A  national  energy  research  and  development  (ER&D)  program. 

•  A  five-year,  $10  billion  Federal  ER&D  program. 

•  The  FY  1 975  Federal  budget  for  ER&D. 


Findings: 


Present  energy  problems  stem,  in  large  part,  from  the  lack  of  a 
coordinated  national  ER&D  program  over  the  last  20  years.  Only 
nuclear  power  has  received  sustained  support  at  adequate  levels. 

The  requirement  to  regain  and  maintain  energy  self-sufficiency 
stems  from  conditions  more  fundamental  than  the  current  crisis. 
Worldwide  energy  shortages  impend  as  energy-intensive  industrial 
growth  spreads  and  accelerates. 

The  United  States  has  the  resources  and  technology  for 
self-sufficiency.  A  properly  directed,  sustained  national 
commitment  can  attain  that  goal. 

Five  tasks  are  required  to  regain  and  sustain  self-sufficiency,  and 
simultaneous  effort  is  urgently  required  on  all  five.  Their 
contributions  to  self-sufficiency  will  begin  to  materialize  in  the 
order  listed: 

Task  1 .  Conserve  energy  by  reducing  consumption  and  conserve 

energy  resources  by  increasing  the  technical  efficiency  of 

conversion  processes. 
Task  2.  Increase  domestic  production  of  oil  and  natural  gas  as 

rapidly  as  possible. 
Task  3.  Increase  the  use  of  coal,  first  to  supplement  and  later  to 

replace  oil  and  natural  gas. 
Task  4.  Expand  the  production  of  nuclear  energy  as  rapidly  as 

possible,  first  to  supplement  and  later  to  replace  fossil 

energy. 
Task  5.  Promote,  to  the  maximum  extent  feasible,  the  use  of 

renewable  energy  sources  (hydro,  geothermal,  solar)  and 

pursue  the   promise  of  fusion  and  central  station  solar 

power. 
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The  recommended  program,  based  on  what  is  now  known,  is  both 
necessary  and  sufficient  to  maximize  ER&D's  contribution  to  the 
Nation's  energy  goals.  Even  so,  1985  is  the  earliest  date  by  which 
self-sufficiency  can  reasonably  be  expected  with  this  program. 

By  1980,  the  recommended  ER&D  program  is  expected  to  reduce 
oil  imports  to  half  (6  million  barrels/day)  of  those  currently 
projected.  Other  extraordinary  measures  will  be  required  to  restrict 
consumption,  increase  domestic  production,  or  both  by  enough  to 
displace  the  other  half. 


Recommendations: 


The  national  and  Federal  ER&D  programs,  FY  1975-1979,  and  the 
FY  1975  Federal  ER&D  budget  are  shown  in  the  table  below.  (The 
FY  1974  Federal  ER&D  budget  is  shown  for  comparison.) 


ER&D  PROGRAM  AND  BUDGET  RECOMMENDATIONS 

($  Millions) 

ER&D  Programs,  FY  1975-1979  Federal  ER&D  Budget 

Total  Private  Federal  FY  1974  FY  1975 

Self-Sufficlency  Tasks  Required         Expected  Recommended      Planned      Recommended 

1.  Conserve  Energy  and 

Energy  Resources 4,940  3,500  1,440  62.3  166.2 

2.  Produce  Oil  and 

Natural  Gas     4,960  4,500  460  19.5  51.7 

3.  Produce  and 

Use  Coal    5,175  3,000  2,175  167.2  405.0 

4.  Produce  Nuclear 

Energy 5,340  1,250  4,090  517.3  731.7 

5.  Use  Other  Sources, 
Pursue  Future 

Prospects    2,085  250  1,835  123.0  217.5 

TOTAL    22,500         12,500         10,000  889.3  1,572.1 
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•  Establish  an  operational  Energy  Research  and  Development 
Administration  not  later  than  July  1,  1974,  to  plan  and  coordinate 
the  total  program  and  to  direct  the  major  share  of  the  Federal 
program. 

•  Conduct  a  comprehensive  program  review  at  least  annually, 
reallocating  funds  among  programs  as  required.  Increase  the  total 
program  only  if  reallocations  are  insufficient  to  fund  all  highly 
promising  prospects. 

•  Ensure  full  consideration  of  the  energy  consequences  of  all  Federal 
actions  taken  to  achieve  nonenergy  goals. 

•  Maximize  private-sector  involvement  in  the  conduct,  review,  and 
evaluation  of  the  Federal  ER&D  program,  both  to  conserve  Federal 
dollars  and  to  speed  up  the  application  of  technological  advances. 

•  Initiate  in  FY  1975  a  Synthetic  Fuels  Pioneer  Program:  privately 
funded  construction,  induced  by  loans  or  price  guarantees,  of 
several  full-scale  commercial  plants  for  producing  synthetic  fuels 
from  coal  using  existing  technologies.  Federal  ER&D  funds  would 
be  used  to  collect  and  disseminate  engineering,  economic,  and 
environmental  data  that  would  serve  as  benchmarks  for  evaluating 
new  developments.  The  program  would  lay  the  groundwork  for  a 
rapid  expansion  of  domestic  energy  production  capacity  and  focus 
ER&D  effort,  Federal  and  private,  on  highest  priority  problems. 

•  Accelerate  ongoing  work  in  three  supporting  programs  that 
contribute  to  the  goals  of  the  recommended  ER&D  program: 

1.  Environmental  Effects  Research $650  Million 

2.  Basic  Research    300  Million 

3.  Manpower  Development 50  Million 

SlOOOMUlion 
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Purpose  and  Scope 


This  report  is  prepared  in  response  to  the  President's  directive  in  his 
June  29,  1973,  energy  message.  Its  purpose  is  to  recommend: 

•  The  national  energy  research  and  development  program  needed  to 
regain  and  maintain  energy  self-sufficiency. 

•  The  five-year,  $10  billion  Federal  energy  research  and  development 
program  to  supplement  research  and  development  expenditures 
expected  from  the  private  sector. 

•  The  Fiscal  Year  1975  Federal  energy  research  and  development 
budget. 

Since  the  President's  directive  was  announced,  the  Nation  has  become 
acutely  aware  that  shortages  of  energy -especially  oil-threaten  its  social, 
economic,  and  environmental  priorities.  The  energy  shortages  of  today  and 
those  projected  for  future  decades  stem,  in  part,  from  the  lack  of  a 
coordinated  national  program  for  energy  research  and  development  over  the 
past  10  to  20  years.  Today's  impending  shortages  impart  a  long  overdue 
sense  of  urgency  to  the  effort  being  launched  to  meet  not  only  immediate 
requirements  but  also  the  growing  needs  of  the  years  ahead. 

The  challenge  posed  by  the  immediate  energy  future  carries  with  it  an 
unparalleled  opportunity  to  emerge  better  equipped  than  ever  before  to 
pursue  the  Nation's  hi^er  goals  of  domestic  and  international  peace  and 
prosperity.  The  Nation  has  long  had  the  human  and  material  resources  to 
surmount  the  present  challenge  and  seize  its  corresponding  opportunity;  the 
widespread  awareness  of  the  necessity  to  do  so  can  now  provide  the  essential 
will  to  convert  its  potential  into  practice. 

This  report  is  based  on  a  series  of  studies  carried  out  under  the  guidance 
of  the  Energy  Policy  Office  in  conjunction  with  Government  departments 
and  agencies  having  energy  responsibilities.  People  from  industry, 
foundations,  and  the  academic  community  were  also  consulted,  together 
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with    other    private    citizens    having    responsibilities    and    aclcnowledged 
expertise  in  the  energy  field. 

A  number  of  issues  had  to  be  dealt  with  to  limit  the  scope  of  the  report 
to  energy  research  and  development.  The  most  important  were: 

•  The  role  of  energy  in  our  society. 

•  The  relationship  of  energy  research  and  development  to  energy 
policy. 

•  The  distinction  between  energy  research  and  development  and 
energy  production. 

•  The  impact  of  research  and  development  and  other  energy  policy 
actions  on  the  future  of  the  Nation's  energy  system. 

•  The  necessity  to  support  energy  development  with  an  expansion  of 
environmental  effects  research,  basic  research,  and  manpower 
development. 

•  The  consequences  of  energy  policies  aimed  at  attaining  other 
goals,  such  as  economic  growth,  consumer  protection,  and  land  use. 

THE  ROLE  OF  ENERGY  IN  OUR  SOCIETY 

Energy  is  the  sine  qua  non  of  a  modern  society's  ability  to  do  the  things 
it  wants  to  do.  Such  goals  as  maintaining  the  standard  of  living  for  a  growing 
population,  national  security,  improved  quality  of  life,  increased  affluence, 
and  increased  assistance  to  less  developed  societies  can  only  be  attained  with 
increasingly  large  amounts  of  energy.  While  lower  energy  costs  allow  a 
society  more  freedom  of  action  in  seeking  its  goals,  the  availability  of  energy 
is  the  first  requirement  of  having  any  freedom  of  action  at  all. 

RESEARCH  AND  DEVELOPMENT:  ONE  PART  OF  POLICY 

Federal  energy  policy  comprises  those  actions  that  aim  to  have  a  direct 
impact  on  the  Nation's  energy  system  by  increasing  supply,  reducing 
demand,  or  changing  production  and  use  patterns.  For  example,  one  possible 
policy  is  to  let  the  market  determine  what  goes  on  in  the  energy  system. 
Another  policy  is  to  intervene  by  rationing,  price  controls,  mandatory 
allocations,  price  guarantees,  and  other  nonmarket  measures  to  change 
certain  operations  of  the  market  and  presumably  the  results  for  the 
economy. 

The  aim  of  Federal  energy  policy  is  to  ensure  that  the  Nation's  ability  to 
pursue  its  higher  order  goals  is  not  unduly  imparled  by  energy  shortages. 

To  respond  to  current  problems,  policy-makers  must  select  from  among 
a  set  of  actions  limited  by  existing  physical  and  institutional  constraints. 
However,  energy  research  and  development  actions  can  be  taken  now  that 
will  expand  the  range  of  actions  that  will  be  possible  in  the  future. 

By  its  nature  energy  research  and  development  is  an  investment  in  the 
Nation's   future.    Numerous  opportunities   for  research   that   would  yield 
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early  results  exist  and  should  be  pursued  vigorously;  a  major  part  of  the 
recommended  program  is  designed  to  remove  obstacles  to  the  attainment  of 
energy  self-sufficiency  by  1980.  Still,  a  program  aimed  only  at  the 
immediate  future  would  be  less  than  fully  responsive  to  the  Nation's  needs. 
Major  improvements  in  the  energy  situation  can  come  only  from  sustained 
effort  over  an  extended  time  because  long  lead  times  are  required  to  improve 
the  technologies  for  producing  and  using  energy.  Accordingly  the 
recommended  program  was  designed  to  meet  the  Nation's  energy  needs  in 
the  years  beyond  1980,  as  well  as  to  make  the  maximum  possible 
contribution  to  the  Nation's  immediate  energy  goals. 

RESEARCH  AND  DEVELOPMENT  VS.  PRODUCTION 

Research  and  development  activities  extend  from  fundamental  research 
on  the  properties  of  matter  to  successful  demonstration  on  a  commercial 
scale  of  the  technical  and  economic  feasibility  of  new  processes.  The 
application  of  new  processes  on  a  scale  big  enough  to  make  a  significant 
impact  on  the  energy  system  is  production,  not  research  and  development.  A 
vigorous  program  for  increasing  energy  production  in  the  immediate  future  is 
urgently  needed  to  move  toward  self-sufficiency.  Such  a  program  must  rely 
primarily  on  existing  technologies- not  on  research  and  development. 
Although  some  "quick  fixes"  of  particular  engineering  problems  in 
producing  energy  might  be  considered  research  and  development,  the  bulk  of 
the  research  and  development  program  cannot  be  expected  to  make  big 
differences  in  energy  production  rates  in  any  short  time. 

The  dividing  line  between  research  and  development  and  production  is 
not  absolute;  the  two  can  be  mutually  supportive.  Nothing  identifies  specific 
needs  for  immediate  research  and  development  attention  more  quickly  than 
a  major  production  program,  and  few  actions  can  have  as  much  short-term 
impact  on  a  major  production  program  as  top  priority  research  and 
development  to  remove  production  bottlenecks.  The  Manhattan  Project  of 
World  War  II  is  a  classic  example  of  how  these  two  kinds  of  effort  can  be 
integrated  and  applied  toward  rapid  attainment  of  a  specific  goal.  Still,  a 
balanced  research  and  development  program  must  not  be  limited  only  to 
efforts  aimed  at  supporting  immediate  production  programs;  it  must  also 
include  those  efforts  aimed  at  making  possible  the  production  programs  that 
will  be  needed  in  the  future. 

RESEARCH  AND  DEVELOPMENT,  POLICY. 
AND  THE  NATION'S  ENERGY  FUTURE 

The  national  energy  research  and  development  program  begun  now  and 
carried  out  over  the  next  few  years  is  a  principal  vehicle  for  shaping  the 
evolution  of  the  Nation's  energy  system.  What  is  done  and  not  done  in  that 
program  will  define  the  technological  boundaries  of  future  energy  policy 
choices.  Accordingly,  obtaining  agreement  on  how  the  energy  system  should 
evolve  is  the  first  step  in  designing  an  energy  research  and  development 
program. 
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Energy  policies  other  than  research  and  development  will  also  be 
required  if  the  energy  future  is  to  evolve  in  the  desired  direction.  Some 
energy  policy  decisions  will  be  necessary  to  support  research  and 
development.  Other  decisions  will  be  needed  to  foster  the  application  of  new 
technologies  after  commercial  feasibility  has  been  demonstrated.  Still  other 
policies  aimed  at  goals  outside  the  energy  system  will  influence  both  the 
execution  of  the  research  and  development  program  and  the  implementation 
of  new  technologies  derived  from  it. 

SUPPORTING  PROGRAMS 

The  evolution  of  the  energy  system  will  be  heavily  influenced  by 
policies  not  directly  aimed  at  energy  questions,  e.g.,  environmental  effects, 
basic  research,  and  manpower  development  policies.  Because  of  their  close 
relationship  to  energy,  specific  programs  in  these  areas  are  recommended  for 
levels  of  incremental  funding  in  addition  to  the  $10  billion  energy  research 
and  development  program.  The  recommended  increments  to  these 
supporting  programs  are  considered  the  minimums  required  to  guarantee 
both  the  successful  conduct  of  the  proposed  energy  research  and 
development  and  the  rapid  implementation  of  its  results  throughout  the 
energy  system. 

OTHER  POLICY  ACTIONS 

Because  energy  plays  such  a  central  role  in  our  society,  a  number  of 
policy  actions  on  nonenergy  goals  will  affect  the  energy  system.  Some  areas 
where  policy  actions  affect  the  energy  system  are  rate  regulation,  price 
controls,  antitrust  and  patent  laws,  land-use  laws,  and  leasing  of  public 
lands. 

Because  decisions  on  these  policies  involve  a  wide  range  of 
considerations  outside  energy  matters,  this  report  refers  only  to  their 
implications  and  merely  suggests  directions  that  will  facilitate  energy 
research  and  development  and  help  realize  its  benefits. 

SYNOPSIS 

Chapter  2  summarizes  the  recommended  five-year  $10  billion  Federal 
program,  details  of  which  are  in  Appendix  A,  and  presents  the  recommended 
Fiscal  Year  1975  budget,  the  first  increment  of  the  recommended  program. 

Chapter  3  summarizes  the  energy  supply  and  demand  situation  and 
indicates  how  much  change  is  needed  to  regain  self-sufficiency. 

Chapter  4  sets  out  the  five  major  tasks  required  to  regain  and  maintain 
energy  self-sufficiency  and  from  these  tasks  derives  the  goal  of  the  Nation's 
energy  research  and  development  program. 

Chapter  5  discusses  the  role  of  the  Federal  Government  in  energy 
research  and  development,  including  its  relations  with  industry,  its  own 
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research  and  development  strategy,  criteria  for  funding  of  Federal  programs, 
and  guidelines  for  managing  the  Federal  effort. 

Chapter  6  explains  the  technological  obstacles  to  accomplishing  the  five 
tasks  and  discusses  the  major  constraints  under  which  the  research  and 
development  program  must  be  carried  out. 

Chapter  7  classifies  the  research  and  development  objectives  under  each 
of  the  five  tasks  into  short-,  medium-,  and  long-term  categories. 
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The  Recommended  Five -Year 
National  Energy  Research  and 
Development  Program 


Table  2-1  summarizes  the  recommended  five-year  research  and 
development  program.  This  program,  properly  executed,  can  reasonably  be 
expected  to  attain  the  objectives  set  out  in  Chapter  7.  The  salient  features  of 
the  program  are: 


• 


A  reasonable  balance  among  the  tasks  required  to  regain  and 
maintain  energy  self-sufficiency: 

Task  1 .  Conserve  energy  and  energy  resources    22% 

Task  2.  Increase  domestic  production  of  oil  and  gas 22% 

Task  3.  Substitute  coal  for  oil  and  gas    23% 

Task  4.  Validate  the  nuclear  option 24% 

Task  5.  Exploit  renewable  resources  (solar,  geothermal, 

fusion,  hydroelectric) 9% 

100% 

Massive  concentration  of  effort  on  short-term  objectives:  70%  of 
the  total  program  and  45%  of  the  Federal  program  go  to  short-term 
goals. 

A  prudent  level  of  effort  directed  toward  mid-term  goals:  23%  of 
the  total  program  and  39%  of  the  Federal  program. 

A  small  but  significant  share  of  the  program  aimed  at  long-term 
goals:  7%  of  the  total  program,  all  Federal. 

A  conservative  estimate  of  the  private  research  and  development 
contribution  that  could  be  forthcoming  in  response  to  vigorous  and 
imaginative  Federal  leadership.  (Estimates  are  based  on  the  1971 
data  from  the  Ford  Foundation  Energy  Policy  Project  for  research 
and  development  in  the  oil,  gas,  coal-mining,  electrical,  and 
electrical   supplier  industries   [$1400  million/year]   plus  data  on 
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Table  2-1  .-RECOMMENDED  NATIONAL  ENERGY  RESEARCH  AND 
DEVELOPMENT  PROGRAM,  FY  1975-1979 


Self-Suff  iciancy  Task 


Short -Tarm 
Objactivat 


($  Millions) 


Mid-Term 
Objactivas 


Long-Term 
Objectives 


Total 


1.  Conserve  Energy  and 
Energy  Resources 

Federal    1,160 

Private ; 3,200 

Subtotal     4,360 

2.  Increase  Domestic  Production 
of  Oil  and  Gas 

Federal 430 

Private 4,300 

Subtotal     4,730 

3.  Substitue  Coal  for  Oil  and 
Gas  on  a  Massive  Scale 

Federal    

Private   

Subtotal     

4.  Validate  the  Nuclear  Option 

Federal    

Private  

Subtotal     2,100 

5.  Exploit  Renewable  Energy 
Sources  to  the  Maximum 
Extent  Feasible 

Federal    135 

Private   220 

Subtotal     355 

TOTAL 

Federal    4,515 

Private 11,220 

GRAND  TOTAL 15,735 

Supporting  Programs  (incremental 

Federal  funding  to  present  programs) 

Environmental  Effects    650 

Basic  Research    300 

Manpower  Development 50 


280 
300 
580 


30 
200 
230 


1,690 
2,500 
4,190 

485 
500 
985 

1,100 
1,000 

2,990 
250 

3,240 


150 

30 

180 


3,935 
1,280 


5,215 


1,550 


1.550 


1,550 


1,550 


1,440 
3,500 
4,940 


460 
4,500 
4,960 


2,175 
3,000 
5,175 


4,090 
1,250 
5,340 


1,835 

250 

2,085 


10,000 
12,500 


22,500 


1,000 
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research  expenditures  of  the  automobile  industry  provided  in 
Congressional  hearings  [$200  million/year]  adjusted  for 
inflationary  increases  since  1971  and  increased  expenditures  in 
response  to  already  recognized  shortages,  making  a  total  of  some 
$2000  million/year  in  FY  1974,  Industry  can  reasonably  be 
expected  to  increase  research  and  development  spending  by  at  least 
25%  above  current  estimates  in  response  to  the  more  than 
doubled  Federal  contribution,  properly  structured  Federal  policies, 
and  the  incentives  of  higher  prices.) 

•  Allocation  of  Federal  funds  among  tasks  based  on  the  total 
requirements  of  each  task  and  on  the  contributions  expected  from 
industry;  the  Federal  share  of  the  total  effort  varies  from  slightly 
under  10%  for  Task  2  to  88%  for  Task  5. 

•  Recommendation  of  $1000  million  for  increases  in  research  and 
development  funding  of  ongoing  Federal  programs  that  support 
energy  research  and  development  and  energy  production. 


CONTRIBUTION  TO  SELF-SUFFICIENCY 

Table  2-2  shows  the  estimated  contribution  of  the  recommended 
program  to  the  goal  of  regaining  self-sufficiency.  Entries  for  1972  display  the 
composition  of  energy  inputs  for  that  year,  including  imports  of  5.1  million 
barrels/day  of  oil  equivalent  (mostly  oil  and  some  natural  gas).  The  Total 
Energy  entries  for  1980  and  1985  are  based  on  a  projected  annual  rate  of 
growth  in  energy  consumption  of  4.1%  from  1972  to  1980  and  3.9%  from 
1980  to  1985.  The  conservation  entries  show  the  energy  savings  expected  to 
result  from  the  recommended  research  and  development  program. 
Fuel-source  entries  for  1980  and  1985  show: 

•  Contributions    expected    with    programs    underway    before    the 
President's  June  29,  1973,  energy  initiatives  (first  column). 

•  The  extra  contribution  expected  from  the  accelerated  research  and 
development  efforts  included  in  these  initiatives  (second  column). 

•  The  total  contributions  expected  with  the  $10  billion  program 
recommended  in  this  report  (third  column). 


The  data  support  the  following  conclusions: 

•  Self-sufficiency  may  be  attained  by  1985  with  the  expected  payoff 
of  the  proposed  research  and  development  program.  By  then,  the 
proposed  program  should  yield  the  equivalent  of: 

(1)  7.0  million  barrels/day  of  energy  savings  from  conservation 
efforts,  and 

(2)  9,0  million  barrels/day  of  increased  domestic  production. 
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Tabic  2-2.-ESTI  MA  TED  CONTtHI;:UTION  TO  ENERGY  INPUTS 
(Million  E^rrtd/Day  0!!  C -ulvaknt) 


1C?Q_  1S35 

IncfOiii'  '.t  ^oi-.l  v.ith  lnacm-;nt  'I'ctsI  witFT 

1972     Total  with     from  Rcc-       Rccom-  Total  with     from  Hec-        Recorrt- 

Actual       Form*"       ommenc'sd      nrwndJd  Former       omrrsndsd        mendad 

Ef>ergy  Source                 Inputs      Program'       Pro^i-rm'        Prcoram  Program'        Procram'         Programs 

Total  Efierflv    34.1         47.0  47.0  57.0  67.0 

1.  Contervatlon     4.7  (4.7)  7.0  (7.0) 

Production  Rnqulramenti    34.1  47.0  42.3  67.0  60.0 

2.  Domestic  Production 

of  Oil  and  Gas     21.4         21  £  O.B  22.0  21.6  5.1  26.6 

3.  Domestic  Coal  Production 

and  Conversion  5.9  9.1  05  9.6  11.4  25  13.9 

4.  Nuclear j      0.3  3.6  0.2  3jB  7.1  0.6  7.7 

5.  Renewable  Resources  (Solar, 

Geothermal,  Hydroelectric)       1.4  OS  0.2  1.0  1.0  OB  ^3 

Imports    5.1   .        12.0  (6.1)  5.9  16.0  (16.0)  0.0 

'  Contributions  expected  from  policies  in  effect  prior  to  the  President's  June  29,1973,  energy  initiatives,  including 
the  energy  research  and  development  program  contemplated  before  that  initiative.  See  Appendix  B  for  a  comparison 
of  the  formerly  contemplated  program  and  the  program  recommended  in  this  report. 

'  See  Appendix  B  for  explanation  of  the  methodology  used  to  derive  these  values. 

•  By  1980  the  recommended  program  will  have  decreased  the 
demand  for  imports  by  half,  to  5.9  million  barrels/day  of  oil 
equivalent, 

•  To  replace  by  1980  the  other  half  of  the  demand  for  imports,  the 
Nation  must,  in  addition  to  conducting  the  accelerated  research  and 
development  program: 

(1)  reduce  energy  use  by  imposing  administrative  restrictions  on 
consumption,  and/or 

(2)  take  extraordinary  measures  to  stimulate  a  sharp  increase  in 
domestic  production. 

STRATEGY  FOR  PROGRAM  EXECUTION 

The  major  elements  of  the  strategic  approach  embodied  in  the  proposed 
program  are: 

•  Proceed  immediately  and  simultaneously  with  work  on  all 
promising  conservation  and  supply  technologies. 

•  Within  each  technology,  concentrate  major  effort  on  the  most 
promising  technical  approach  and  keep  back-up  options  advancing 
at  a  reasonable  pace. 
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•  Pursue  most  individual  research  efforts  in  an  accelerated  but  orderly 
manner,  avoiding  the  risks  of  "great  leaps  forward"  that  do  not 
materialize;  seek,  instead,  sustained  progress  toward  established 
objectives. 

•  Take  high  risks  in  a  few  technologies  having  very  high  potential 
payoffs  (e.g.,  in  situ  coal  gasification  and  shale  retorting  and 
massive  fracturing  of  tight  formations  containing  gas). 

•  Employ  the  principle  of  redundancy:  conduct  enough  parallel 
efforts  to  be  able  to  afford  failure  in  some  and  still  attain  overall 
objectives. 

•  Move  toward  the  capability  for  self-sufficiency  by  laying  the 
essential  groundwork  for  a  production  program  based  on  improved 
technologies. 

A  MODEL  FOR  INTEGRATING  RESEARCH  AND  DEVELOPMENT 
AND  PRODUCTION  EFFORTS 

One  major  departure  from  the  conventional  approach  to  research  and 
development  is  proposed:  a  Synthetic  Fuels  Pioneer  Program.  This  effort 
would  begin  construction  in  FY  1975  of  a  number  of  commercial-scale 
plants  using  existing  technologies  to  produce  commercial  quantities  of 
synthetic  fuels  from  coal.  Program  objectives  are  to: 

•  Demonstrate  the  Nation's  determination  to  regain  and  maintain 
energy  self-sufficiency  through  an  action  program  that  produces 
commercial  quantities  of  synthetic  fuels. 

•  Lay  the  technical,  engineering,  and  production  groundwork 
required  to  support  rapid  acceleration  of  synthetic-fuel  domestic 
production  if  required, 

•  Adapt  proven  technologies  for  synthetic-fuel  production  to  United 
States  conditions. 

•  Identify  by  experience  the  nature  and  magnitude  of  the  technical, 
environmental,  and  economic  problems  that  require  priority 
research  and  development  attention. 

•  Assign  hand-picked  teams  of  scientists,  engineers,  and  technicians  to 
break  major  bottlenecks  to  increased  productivity  and  to  learn  to 
control  and  treat  adverse  environmental  effects. 

•  Establish,  based  on  sustained  full-scale  operation,  technical, 
engineering,  and  economic  benchmarks  for  evaluating 
improvements  that  result  from  research  and  development  programs. 

•  Provide  a  bridge  between  the  research  and  development  community 
and   the   production  sector  that  will  facilitate  the  exchange  of 
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information,     ideas,     and    experience    gained    under    full-scale 
operational  conditions. 

Major  features  of  the  program  would  be  that: 

•  Federal  guarantees  of  prices  or  loans  under  the  Defense  Production 
Act  or  such  other  authority  as  may  be  appropriate  would  ensure  the 
commercial  viability  of  the  plants. 

•  Exceptions  to  normal  permit  requirements  would  be  granted  under 
the  authority  of  emergency  energy  legislation. 

•  Defense  Production  Act  or  other  tuthorlty  would  be  ufted  to 
allocate  materials  and  componenti  on  a  priority  basis  to  begin 
conitructlon  of  these  plants  in  FY  1975  with  the  objective  of 
having  them  in  full  production  by  the  end  of  FY  1976. 

•  Plants  would  be  built,  owned,  and  operated  by  private  commercial 
concerns  or  consortia;  no  major  Federal  construction  monies  would 
be  required. 

•  Federal  research  and  development  funds  in  the  amount  of  $355 
million  would  be  earmarked  for  extra  construction  costs  incurred 
for  modifications  required  to  support  experimental  testing  of 
advanced  design  components  ($200  million)  and  for  research 
operations  ($155  million). 

•  There  would  be  wide  dissemination  of  the  engineering,  production, 
economic,  safety,  environmental,  and  other  data  acquired  from 
operating  the  plants. 

•  Plants  would  be  available  to  the  Government  for  experimentation 
and  evaluation  of  new  techniques,  materials,  and  components  on 
the  basis  of  cost  reimbursement  to  the  operator. 

•  Necessary  measures  would  be  taken  to  contain  any  adverse 
environmental  impacts  within  the  immediate  locale  of  the  plants; 
this  action  would  provide  an  ideal  experimental  base  for  research 
into  methods  of  environmental  protection  and  restoration.  Industry 
would  bear  the  costs  of  containment,  and  Government  would  share 
research  costs  with  industry. 

Compared  to  the  total  national  requirement,  the  actual  production 
impact  of  the  Synthetic  Fuels  Pioneer  Program  would  be  modest.  Its  chief 
benefits  would  be  the  knowledge  and  experience  gained  that  would  provide  a 
credible  capability  for  rapid  expansion  of  production  if  required.  This  would 
provide  for  better  integration  of  the  research  and  development  and 
production  programs. 

Examples  of  the  kinds  of  plants  that  could  be  included  in  the  program 
are: 

•  Pipeline-quality  (high-BTU)  gas  plants  using  the  Lurgi  process 

•  Low-BTU  gas  plants  using  the  Koppers-Totzek  process 
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•  Solvent-refined-coal  plants 

•  Oil  from  shale  plants 

•  Methanol  plant 

•  Plants  to  produce  hydrogen,  ammonia,  olefins,  diolefins,  aromatics, 
and  other  petrochemicals. 

Details  of  program  implementation  remain  to  be  worked  out,  but 
discussions  with  industry  representatives  indicate  that  the  proposed  program 
could  expect  an  enthusiastic  reception  from  industry.  It  is  strongly 
recommended  as  an  action  program  that  promises  increased  production, 
increased  knowledge,  and  an  increasingly  realistic  and  poductive  interaction 
between  Oovefnment  and  Induitry  based  on  hard  facts  derived  (torn 
commercial-scale  opei'ations. 

RECOMMENDED  FY  1975  BUDGET 

Table  2-3  summarizes  the  FY  1975  Federal  budget  recommendations  by 
task  and  displays  for  comparison  purposes  corresponding  Federal  obligations 
made  in  FY  1973  and  planned  for  FY  1974.  Several  features  of  the  program 
are  evident  in  Table  2-3. 

Table  2-3.-FEDERAL  ENERGY  RESEARCH  AND  DEVELOPMENT  OBLIGATIONS 
BY  MAJOR  PROGRAM  ELEMENT,  FY  1973-1975 


($  Milllont) Percent 

Actuel  Planned        Recommended       Increase 

Self-sufficiency  Talk  FY  73  FY  74  FY  75  FY  73-75 

1.  Conserve  Energy  and 

Energy  Resources 52.8  62.3  .166.2  215% 

2.  Increase  Domestic  Production 

of  Oil  and  Gas    20.0  19.5  51.7  159% 

3.  Substitue  Coal  for  Oil  and 

Gas  on  a  Massive  Scale    88.8  167.2  405.0  356% 

4.  Validate  the  Nuclear  Opt  ion  ...      395.8  517.3  731.7  85% 

5.  Exploit  Renewable  Energy  i 
Sources  to  the  Maximum 

Extent  Feasible    82.8  123.0  217.5  162% 


TOTAL   640.2  889.3  1.572.1  146% 


A  very  substantial  acceleration  of  the  upward  trend  (begun  in  FY 
1974)  of  Federal  energy  research  and  development  obligations  is 
proposed.  Annual  Federal  research  and  development  funding  would 
more  than  double  over  FY  1973  and  would  increase  by  more  than 
three  quarters  (77%)  over  FY  1974. 

2-7 


333 


•  The  largest  percentage  increase  (356%)  would  be  devoted  to  the  use 
of  coal,  the  Nation's  most  plentiful  energy  resource. 

•  Energy  conservation  and  efforts  to  use  renewable  resources  would 
receive  m^'or  increases. 

•  The  funding  increase  recommended  for  oil  and  gas  production 
reflects  the  vigorous  private  research  and  development  programs  in 
that  industry  and  the  advanced  state  of  technology  that  has 
resulted.  Recommended  Federal  efforts  are  intended  as 
supplements  to  selected  key  areas,  including  resource  assessment, 
needed  to  round  out  an  ongoing  private  program. 

•  The  fission  power  program  would  receive  a  modest  increase,  much 
of  it  aimed  at  speeding  up  the  availability  of  electricity  from 
nuclear  power  plants.  This  reflects  in  part  the  generous  level  of 
funding  for  the  nuclear  program  over  past  years  compared  to  other 
programs. 

NEED  FOR  CONTINUING  PROGRAM  REVIEW 

One  crucial  point  deserves  emphasis.  The  FY  1975  budget 
recommendations  are  presented  with  high  confidence  that  they  are  the  right 
first  step  in  the  five-year  program.  The  five-year  funding  levels  are  presented 
with  confidence  that  they  represent  a  sound  plan  based  on  what  is  now 
known  for  the  five-year  period.  The  actual  five-year  obligations  will  be 
different  from  those  recommended  here  because  the  rate  at  which  progress 
will  occur  in  each  program  element  is  unforeseeable. 

The  entire  program  should  be  evaluated  at  least  annually  and  funds 
reallocated  among  surviving  programs.  If  circumstances  justify,  the  $10 
billion,  which  now  appears  sufficient,  should  be  expended  earlier  than 
planned,  and  the  total  cost  of  the  five-year  program  should  be  increased  to 
fund  essential  research  and  development.  In  no  case  should  the  planning 
figures  for  the  later  years  of  the  proposed  program,  or  even  the  total 
program  figures,  be  either  a  floor  or  a  ceiling  on  program  funding.  Rather, 
each  program  should  be  funded  on  its  merits,  accelerated  when  it  succeeds, 
and  terminated  or  cut  back  severely  when  it  fails  after  a  reasonable  amount 
of  effort.  These  determinations  should  be  made  as  part  of  a  total  program 
review,  not  on  a  project-by-project  basis. 

SUMMARY  OF  FEDERAL  PROGRAM  ELEMENTS 

The  following  sections  contain  summaries  of  the  work  planned  in  the 
principal  program  elements  of  each  self-sufficiency  task.  A  more  detailed 
budget  display  for  the  Federal  Energy  Research  and  Development  Program  is 
presented  in  Table  2-4,  and  subprograms  are  explained  in  Appendix  A.  The 
major  subprograms  and  funding  levels  are  summarized  below  in  accord  with 
the  five  major  tasks  and  their  short-term,  mid-term,  and  long-term  objectives. 
Tables  2-5   through   2-10,  found  at  the  end  of  the  descriptive  material, 

2-8 


334 


provide  summaries  for  each  Fiscal  year,  FY  1975  through  FY  1979,  and  for 
the  total  program  of  total  obligations,  operating  expenses,  equipment 
obligations,  and  construction  obligations. 


Tabit  2-4.-FEDERAL  ENERGY  RESEARCH  AND  DEVELOPMENT  OBLIQATIONS 
BY  INDIVIDUAL  PROGRAM  ELEMENT,  FY  1873-1070 


Solf<8uff  iciancy  Talk 


<$  MHIIoni) 


Racommandad 
Actual  Plannad       Racommandad     FY  75-79 

FY  73  FY  74  FY  75  Program 


1.  Conserve  Energy  and 

Energy  Resources 52.8 

Reduced  Consumption 12.1 

Increased  Efficiency  40.7 

2.  Increase  Domestic  Production 

of  Oil  and  Gas    20.0 

Production   1 2.8 

Resource  Assessment    7.2 

3.  Substitute  Coal  for  Oil  and 

Gas  on  a  Massive  Scale   88.8 

Mining 

Direct  Combustion  

Synthetic  Fuels    

ComnrK>n  Technology 

4.  Validate  the  Nuclear  Option  . . .       396.8 

Safety,  Enrichment, 

HTGR,  and  Other 129.7 

Breeder 266.1 

5.  Exploit  Renewable  Energy 
Sources  to  the  Maximum 

Extent  Feasible    82.8 

Fusion    74.8 

Solar 4.2 

Geothermal    3.8 

TOTAL   640.2 

Supporting  Programs  (incremental 
Federal  funding  to  present  programs) 

Environmental  Effect 

Basic  Research    

Manpower  Development 


62.3 
22.3 
40.0 


19.5 

11.2 

8.3 


517.3 

151.7 
365.6 


889.3 


460 
310 
150 


31.7 
20.0 


405 

45 

30 
240 

90 

731.7 

216.2 
515.5 


217.5 

145.0 

32.5 

40.0 


1,572.1         10,000 


4.090 

1,245.7 
2,844.3 


105.9 

650 

43.0 

300 

5.0 

50 

$153.9        $1,000 
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($  Millioni) 
FY  75       FY  76-79 

Task  1.  Conserv*  Energy  and  Energy  Sources $166.2        1440.0 

A.  Reduced  Consumption 29.9         210.0 

1.  End-Use  Consumption 19.9  150.0 

Major  studies  will  be  conducted  to  determine  energy  use  patterns  in 
building  conditioning,  industrial  processes,  transportation  systems, 
integrated  utility  systems,  and  patterns  across  energy  sectors. 
Information  gained  should  provide  opportunities  for  initiating  or 
developing  energy-conserving  designs,  construction,  and  operating 
practices. 

2.  Improved  Management    10.0  60.0 

A  vigorous  effort  will  be  launched  to  coordinate  the  activities  of  the 
many  government  departments  and  agencies  that  have  been 
compiling  data  pertaining  to  the  U.S.  energy  system.  Existing 
systems  models  will  be  improved  or  new  models  developed,  and  the 
data  base  will  be  greatly  enlarged  and  kept  current.  The  systems 
approach  and  models  will  be  used  to  assess  new  technologies  and  to 
provide  quantitative  analysis  of  alternative  energy  policies,  energy 
research  and  development  strategies,  and  energy  system 
configurations. 

B.  Improved  Efficiency 136.3        1230.0 

1.  High-Temperature  Gas  Turbine    18.3  315.0 

In  conjunction  with  conventional  steam  turbines,  combined  cycles 
can  be  formed  that  produce  greater  thermal  efficiencies  than  the 
steam  turbine  cycle  alone.  An  open-cycle  high-temperature  gas 
turbine  will  be  built  to  operate  in  a  lOO-MW(e)  combined-cycle 
demonstration  power  plant  by  1979.  A  2-  to  3-  MW(e)  power  plant 
demonstration  unit  will  be  used  to  assess  space  heating  from  power 
plant  waste  heat;  if  successful,  the  Department  of  Housing  and 
Urban  Development  will  use  such  units  in  model  energy-conserving 
housing  developments.  A  special  helium  direct-cycle  gas  turbine 
facility  will  be  built  to  develop  turbines  for  use  with  the 
high-temperature  gas-cooled  nuclear  reactor. 

2.  AdvancedCycles,  Fuel  Cells,  and  Other  Concepts  .  18.0         210.0 

Potassium  vapor  and  magnetohydrodynamic  "topping"  cycles  can 
also  form  combined  cycles  for  steam  turbines.  A  30-MW(e) 
potassium  vapor  topping  unit  wUl  be  built  and  operated  by  1979  as 
a  pilot  plant.  Fuel  cells  of  considerable  variety  will  be  assessed  in 
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pilot  plants.  The  use  of  wastes  as  fuels  and  basic  generator  research 
for  magnetohydrodynamics  are  included  in  this  program. 

($  Millloni) 
FV7»  rY78-7« 

3.  Advanced  Auto  Propulsion    53.0         300.0 

Advances  in  fuel  economy  and  reductions  in  pollutant  emissions 
using  feasible  state-of-the-art  technologies  will  be  sought  and 
demonstrated  for  automotive  engines.  Results  will  serve  to  defme 
regulatory  standards.  Several  propulsion  and  vehicle  systems  will  be 
evaluated,  two  of  which  wUl  be  brought  to  the  engineering 
development  phase.  Prototype  batteries,  motors,  controls,  and 
power  conditioning  equipment  will  be  demonstrated  by  FY  79. 
Nonpetroleum  energy  sources  will  be  investigated. 

4.  Rail,  Bus,  Ship,  and  Air 20.0         205.0 

Two  major  demonstrations  are  planned  to  evaluate  integrated  bus 
transit  systems  in  large  cities,  Intermodal  transfer  of  freight  from 
truck  to  rail  will  be  investigated.  New  aircraft  and  ship  designs  with 
low  drag  characteristics  will  be  evaluated  and  the  feasibility  of 
nuclear-powered  commercial  ships  will  be  examined. 

5.  Energy  and  Fuel  Transportation  and  Storage    ....  27.0         200.0 

A  joint  government-industry  development  program  is  expected  to 
produce    prototype    demonstration    projects    for    1 100-kV    a-c 
'  overhead  transmission  systems  and  a  100-MW  d-c  terminal  system 

by  1979.  Four  improved  types  of  underground  cables  will  be 
developed  for  commercial  use  in  that  period.  Battery  development 
will  continue,  with  emphasis  on  the  sodium-sulfur  and 
lithium-sulfur  designs.  A  10-MW  pilot  model  of  the  more  promising 
design  will  be  built  for  testing  at  practical  storage  levels.  The 
concepts  of  storing  energy  in  a  superconducting  magnet  or  a 
flywheel  will  be  examined  to  the  point  of  engineering  development. 
Advanced  marine  transportation  systems  will  be  explored  to 
increase  availability  and  distribution  of  domestic  fuel  sources. 

The  savings  in  oil  equivalent  that  can  be  expected  from  attainment  of 
the  objectives  of  the  program  in  Task  1  are  4.7  million  barrels/day  of  oil  by 
1980  and  7.0  by  1985. 

Task  2.  Increase  Production  of  Oil  and  Gas    $51.7        $460.0 

(including  resource  assessment) 

A.    Resource  Assessment    20.0  150.0 

New  and  improved  techniques  and  equipment  will  be  developed  and 
tested  to  aid  the  assessment  of  potentially  discoverable  resources  of 
fossil  and  nuclear  fuels  and  supporting  elements;  to  promote  their 
discovery  and  conversion  to  reserves;  and  to  determine  the  quality  and 
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usable  quantity  of  coal,  oil  shale,  and  tar  sands.  Data  will  guide  Federal 
leasing  policy  and  stimulate  accelerated  exploration  by  industry. 

($  Mlllloni) 
FY  7  6  FY  7  5-79 

B.  Secondary  and  Tertiary  Recovery    .' 10.7  70.4 

In  a  joint  program  with  industry,  1 5  types  of  reservoirs  will  be  tested 
with  combinations  of  four  methods  for  secondary  and  tertiary  recovery 
of  residual  reserves.  Twenty  separate  experiments  will  be  conducted. 
Analysis  of  results  is  expected  to  determine  economic  feasibility  for  a 
variety  of  particular  reservoir  types. 

C.  Stimulation  of  Low  Permeability  Formations    9A  96.3 

Fluid  or  hydrofracturing  and  chemical-explosive  fracturing  techniques 
will  be  tested  on  a  scale  not  previously  tried  in  an  attempt  to  stimulate 
low-permeability  gas  reservoirs  that  cannot  be  economically  tapped 
using  conventional  completion  techniques.  Seven  experiments  are 
planned  in  three  different  reservoirs.  One  further  nuclear  stimulation 
demonstration  is  planned.  The  program  is  designed  to  determine  which 
stimulation  technique  or  combination  is  most  suitable  for  particular 
reservoir  characteristics. 

D.  Advanced  Drilling 2^  15.5 

Development  will  be  continued  on  jet  drilling  techniques  and  equipment 
and  spark  cavitation  drilling  concepts  to  increase  deep  drilling  rates. 
Development  of  reliable  downhole  power  supplies  of  up  to  100  hp  will 
be  pursued.   Blowout   control  and  oil-spill  cleaning  methods  will  be 
assessed  and  improved. 

E.  Oil-Shale  Processing    9J  127.8 

In  situ  retorting  of  oil  shale  will  be  tested  in  the  Rocky  Mountains,  using 
a  combination  of  several  different  fracturing  techniques  and  retorting 
conditions.  The  recovery  rates  for  each  combination  and  the  control 
problems  encountered  will  be  analyzed  to  determine  optimal  technical 
design. 

The  attainment  of  the  objectives  of  the  programs  under  Task  2  will 
guarantee  the  previously  projected  supply,  equivalent  to  21.5  million 
barrels/day  of  oil,  and  contribute  an  additional  supply,  equivalent  to  0.5 
million  barrels/day  by  1980  and  5.1  million  barrels/day  by  1985. 

Task  3.  Substitute  Coal  for  Oil  and  Gas    $405.0     $2175.0 

A.    Mining    45^0         325.0 

New  and  improved  techniques  for  surface  and  underground  coal  and 
oil-shale  mining  that  would  increase  productivity  and  recovery  rates  and 
at   the  same  time  meet  environmental  and  health  standards  will  be 
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developed  and  tested  in  demonstration  mines.  Integrated  mining 
reclamation  methods  will  be  applied  to  acid  Eastern  and  arid  Western 
surface-mined  areas  to  find  optimum  techniques  for  each  region. 

($  MilllonO 
FY  75  FY  75-79 

B.  Direct  Combustion  300  200.0 

Pilot,  demonstration-scale,  and  module  plants  having  a  pressurized 
fluid-bed  combustion  system  will  be  constructed.  A  companion  effort 
through  the  demonstration  scale  will  be  conducted  in  atmospheric 
fluid-bed  systems.  Combustion  modifications  will  be  made  in 
conventional  coal-  and  oil-burning  boilers  and  furnaces  to  improve  the 
efficiency  of  combustion  under  environmentally  acceptable  conditions. 

C.  Synthetic  Fuels    240.0        1270.0 

1.  High-BTU  Gasification    35.0  340.0 

Four  pilot  plants  for  testing  advanced  technologies  will  be  built. 
The  best  features  will  be  incorporated  into  a  demonstration  plant 
by  1979.  Knowledge  gained  from  building  and  operating  plants 
with  existing  technologies,  under  the  Synthetic  Fuels  Pioneer 
Program,  should  stimulate  progress  in  this  area. 

2.  Coal  Liquefaction    75.0  375.0 

Three  pilot  plants  to  test  advanced  processes  for  coal  liquefaction 
will  be  constructed,  and  a  design  for  a  major  demonstration  plant  is 
expected  by  1979. 

3.  Low-BTU  Gasification 30.0  200.0 

Entrained-bed  and  fluidized-bed  methods  for  gasifying  coal  will  be 
tested  through  demonstration-plant  operation  in  a  joint 
government-industry  program  of  research  and  development.  Three 
to  five  other  promising  approaches  to  gasification  will  be  tested  on 
a  pilot  scale. 

4.  Synthetic  Fuels  Pioneer  Program 100.0  355.0 

This  aggressive  new  program  will  immediately  begin  construction  of 
full-scale  commercial  plants  using  existing  technologies  for 
producing  synthetic  fuels  from  coal.  The  Lurgi  gasification 
technique  and  the  Fischer-Tropsch  liquefaction  method  will  be 
employed,  and  a  combined  process  for  methanol  production  will 
be  included.  Funding  will  be  derived  almost  exclusively  from 
private  industry,  with  guaranteed  prices  or  loans  as  incentives. 
These  will  be  provided  under  the  Defense  Production  Act  or  other 
authority.  Federal  research  and  development  funds  will  be  added 
for  investigating  processes,  testing  modifications  that  appear 
promising,     and     disseminating     findings.     Benchmarks    will    be 
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established  for  engineering  performance,  economic  parameters,  and 
environmental  aspects  of  commercial  operations.  This  ambitious 
production  program  is  expected  to  accelerate  specific  research  and 
development  efforts  related  directly  to  commercial-scale  operations 
and  to  speed  up  the  implementation  of  new  advances. 

($  Millions) 
FY  75  FY  75-79 

D.    Common  Technology 90.0         380.0 

1.  Environmental  Control  Technology    70.0         260.0 

Program  emphasis  is  on  the  development  of  adranctd  flue-gu 
desulfurlzation  processes  that  reduce  requirements  fbr  Bluage 
handling  and  control  and  recover  elemental  sulfur.  A  m^or  effort 
will  be  made  to  complete  and  operate  several  lime/limestone  pilot 
units  attached  to  coal-fired  electric  generating  plants. 

The  relatively  new  program  directed  toward  identifying  and  controlling 
fine-particulate  emissions  will  be  accelerated.  Approximately  half  the 
funding  will  be  directed  to  the  construction  of  pilot  and  demonstration  units 
and  instrumentation  required  to  assess  the  dimensions  of  this  problem  and 
the  success  of  tested  processes. 

Chemical  and  mechanical  cleaning  processes  applied  to  raw  coal  are 
expected  to  remove  up  to  half  the  organic  sulfur.  The  TRW  Meyers  process 
seems  promising  for  such  cleaning  and  will  be  tested. 

Fuel-conversion  process-control  research  and  development  efforts  will 
identify  trace-element  emissions  that  are  expected  to  be  present  in 
significant  quantities  when  large  volumes  of  coal  are  processed.  Little  is 
known  about  their  characteristics  and  control.  The  program  will  determine 
the  pollutant  effluents  and  their  rates  of  release  and  develop  processes  for 
control  so  that  the  technology  can  be  applied  in  early  commercial-scale 
plants. 

Residues  from  coal  processing  will  create  massive  disposal  problems  that 
could  impact  heavily  on  the  environment.  Methods  for  treating,  revegetating, 
or  otherwise  mitigating  harmful  or  undesirable  effects  will  be  sought.  In  situ 
coal  gasification  will  be  examined  as  a  means  of  reducing  environmental 
problems. 

2.  Supporting  Research  and  Development 20.0  120.0 

Essential  and  urgent  efforts  in  developing  fittings,  pipes,  and  other 
hardware;  enhancing  supplies  of  hydrogen;  and  characterizing 
materials  are  required  to  support  the  main  programs  in  coal 
research.  Coal  conversion  processes  will  operate  at  high 
temperatures,  contain  corrosive  and  abrasive  materials,  and  may 
include  high  pressures.  To  be  economic,  the  processes  must  run  for 
long  periods  without  overhaul  or  replacement  of  major  parts. 
Materials  and  components  that  can  survive  under  such  conditions 
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must  be  engineered  and  tested.  In  many  cases,  basic  metallurgy 
problems  must  be  solved.  Undoubtedly,  new  problems  will  be 
identified  through  operation  of  pilot  and  demonstration  plants  and 
the  comm.ercial-scale  plants  in  the  Synthetic  Fuels  Pioneer 
Program.  Hydrogen  used  in  coal  conversion  processes  to  enrich  the 
BTU  content  of  the  products  is  produced  from  the  coal  or  from 
process  water.  Current  methods  are  costly  or  use  large  quantities  of 
feed  stock.  Theoretical  and  empirical  efforts  will  be  needed  to 
develop  better  catalytic  methods  to  produce  hydrogen  from  water. 

The  attainment  of  the  objectives  of  the  programs  under  Task  3  will 
guafantee  the  previously  projected  supply,  equivalent  to  9^1  million 
barrels/day  of  oil,  and  contribute  an  additional  supply  equivalent  to  0.5 
mfllion  barrels/day  by  1980.  By  1985  the  projected  supply  of  11.4  million 
barrels/day  of  oil  will  be  increased  by  2.5  million  barrels/day. 

(S  Millions) 
FY  75  FY  75-79 

Task  4.  Validate  the  Nuclear  Option     $731.7     $4090.0 

A.    Safety,  Enrichment,  HTGR,  Other 216.2        1245.7 

1.  Safety-Reactors  and  Fuel  Handling    90.6  719.2 

Theoretical  and  experimental  investigations  will  be  conducted  to 
determine  component  failure  and  accident  probabilities  for  nuclear 
reactors.  Practical  results  derived  from  the  Loss  of  Fluid  Test 
Facility  (LOFT)  will  yield  data  necessary  for  the  design  and 
engineering  of  safety  features  and  the  establishment  of  regulatory 
standards. 

An  engineered  waste-storage  facility  will  be  constructed,  and  a  pilot 
facility  in  bedded  salt  will  be  developed  to  assess  the  disposal  of 
long-lived  radioactive  wastes  in  geologic  formations.  Ancillary 
solidification  processes  will  be  tested.  Methods  for  elimination  of 
krypton,  tritium,  and  transuranic  components  of  reactor  and 
reprocessing  effluents  will  be  tested. 

A  dry  cooling  tower  to  replace  liquid  cooling  will  be  investigated  in 
Wyoming  in  a  joint  government-industry  venture.  Standardized 
criteria  for  nuclear  reactor  siting  will  result  from  an  in-depth 
assessment  of  the  relationship  between  site  characteristics  and 
construction  and  operating  experience,  hopefully  expediting  future 
installations. 

2.  Uranium  Enrichment 64.2         294.2 

The  search  for  more-efficient  uranium  enrichment  processes  will 
include  development  aimed  at  improving  the  gaseous  diffusion 
process,  demonstrating  the  commercial  feasibility  of  the  gas 
centrifuge  method,  and  exploring  the  technical  feasibility  of  isotope 
separation  using  lasers.  The  centrifuge  test  facility  and  ancillary 
facilities  will  be  completed. 
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($  Mlllloni) 
FY7B  FV75-79 

3.  High-Temperature  Gas  Reactor  (HTGR)    40.0  163.8 

The  base  program  for  the  HTGR  will  continue  the  development  of 
components  and  will  review  safety  features.  Reprocessing  and 
refabrication  pilot  plants  will  be  built  to  complete  needed  research 
and  development  on  the  *^'U-thorium  cycle.  This  work  will 
enlarge  the  potential  fuel  supply  by  adding  the  abundant  element 
thorium  to  uranium  as  a  reactor  fuel. 

4.  Light  Water  Self-Sustaining  Reactor 21.4  68.5 

An  experimental  core  for  this  reactor  will  be  tested  in  the 
Shippingport  facility.  Success  of  this  concept  will  offer  a  way  to 
make  the  light-water  reactor  fuel  cycle  self-sustaining  through 
conversion  to  the  ^  ^  ^  U-thorium  cycle. 

B.    Breeders   515.5        2844.3 

1.  Liquid  Metal  Fast  Breeder  Reactor  (LMFBR)   . . .  477.0        2556.6 

A  comprehensive  LMFBR  technology  effort  includes  support  of  the 
Fast  Flux  Test  Facility  and  support  of  a  300-MW(e)  LMFBR 
demonstration  power  plant  scheduled  for  operation  in  1980  as  a 
joint  government-industry  venture.  The  LMFBR  base  program 
includes  continued  development  of  fuels  and  studies  of  their 
behavior  under  different  conditions.  Engineering  and  safety  aspects 
will  be  analyzed  at  a  variety  of  specialized  facilities.  These  include 
an  advanced  fuels  laboratory,  a  steam-generator  test  facility,  a 
safety  test  facility,  and  a  transient  safety  test  facility.  The 
suitability  of  various  methods  for  handling  and  transporting 
plutonium  will  be  assessed  to  generate  appropriate  standards. 

2.  Gas  Cooled  Fast  Reactor  (GCFR)   1 7.0  140.0 

The  program  for  the  GCFR  will  provide  required  technology  on 
fuel  and  reactor-core  development,  physics,  and  safety.  A  low  level 
of  effort  will  also  be  expended  on  the  molten-salt  breeder  program. 

3.  Advanced  Technology  21.5  147.7 

This  work  is  planned  to  develop  new  breeder  fuel  and  materials  that 
can  increase  breeding  ratios  and  power  ratings  and  decrease  the 
conservatism  presently  required  in  breeder  designs.  Neutron 
cross-section  information  needed  for  the  design  of  fast  reactors  will 
be  developed. 

The  attainment  of  the  objectives  of  the  programs  under  Task  4  will 
guarantee  the  previously  projected  supply  equivalent  to  3.6  million 
barrels/day  of  oil,  and  contribute  an  additional  supply  equivalent  to  0.2 
million  barrels/ day  by   1980.  By   1985  these  programs  will  guarantee  the 
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previously  projected  supply  of  7.1  million  barrels/day  of  oil  equivalent  and 
add  0.6  million  barrels/day  of  oil  equivalent.  „  ^,„„     , 

FY78  FV75-79 

Task  5.  Exploit  Renewable  Energy  Sources $217.5     $1835.0 

A.  Fusion    145.0        1450.0 

1.  Magnetic  Confinement    135.0        1340.0 

Recent  successes  in  fusion-related  experiments  confirm  that  the 
program  should  move  to  the  next  level  of  orderly  experimental 
development.  Computer-analyzed  theoretical  studies  of 
fusion-relevant  plasmas  in  various  confinement  configurations  will 
be  performed  to  understand  the  equilibrium,  stability,  and 
transport  properties  of  the  plasmas.  Facilities  will  be  constructed  to 
test  plasma  shapes,  neutral-beam  heating,  scaling,  and  improved 
confinement.  Fusion  plasmas  create  neutron,  neutral, 
charged-particle,  and  photon  environments  that  have  adverse  effects 
on  most  materials.  Basic  and  applied  research  will  be  directed  at 
finding  compatible  materials  that  can  be  fabricated  for  use  in  fusion 
reactors. 

2.  Laser  Fusion 10.0  1 10.0 

This  subprogram  will  extend  the  theoretical  base  established  in  the 
military-oriented  laser  fusion  program.  An  experimental 
demonstration  of  significant  thermonuclear  burn  and  of  scientific 
break-even  for  the  method  is  scheduled. 

B.  Solar 32J  200.0 

1 .  Heating  and  Cooling  of  Buildings    1 2.8  50.0 

Solar  heating  and  cooling  of  buildings  is  entering  the  pilot-plant 
stage.  Applicability  studies,  design-criteria  development,  and 
component  testing  will  be  conducted  on  a  much  enlarged  scale. 
Operating  pilot  systems  will  be  installed  in  single-family  and 
multifamily  dwellings,  in  agricultural  buildings,  and  in  commercial 
and  industrial  buildings.  This  effort  could  provide  the  basis  for  an 
industry  prepared  to  manufacture  solar-energy  heating  and  cooling 
systems  in  large  quantities.  Component  development  is  expected  to 
increase  reliability  and  decrease  costs. 

2.  Solar  Thermal  Conversion    5.0  35.5 

Major  emphasis  in  this  subprogram  will  be  placed  on  the  research 
and  development  of  key  subsystems  for  the  optical-transmission 
central-receiver  tower  approach.  Three  system-design  efforts  wiU  be 
conducted  in  parallel.  Design,  hardware  procurement  and 
integration,  and  testing  of  a  1 0-MW(e)  pilot  plant  will  be  achieved. 
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($  Milllont) 
'  FY  75  FY  75-79 

3.  Wind  Energy  Conversion   6.2  31 .7 

A  series  of  experimental  wind  generator  systems  in  increasing  size 
and  performance  capability  will  be  constructed  and  tested.  Multi- 
unit  wind  generator  systems  making  up  a  wind  "farm"  up  to  10 
MW(e)  will  be  built  late  in  the  program  period. 

4.  Ocean  Thermal  Conversion    1.9  26.6 

Emphasis  will  be  placed  on  design,  production,  and  testing  of 
system  components.  Key  elements  that  will  require  significant 
adaptation  of  existing  technology  include  the  heat  exchanger, 
deep-water  pipe,  and  overall  plant  structural  design. 

5.  Photovoltaic  Conversion    4.2  35.8 

The  photovoltaic  program  will  concentrate  on  the  single-crystal 
silicon  approach,  with  a  modest  effort  on  alternative  materials  and 
concepts.  Major  improvements  in  materials  and  processes  are 
needed  to  permit  automated  production  of  cells  and  to  accomplish 
significant  cost  reductions. 

6.  Bioconversion    2.4  20.4 

The  construction  and  operation  of  two  small-scale  pilot  plants 
involves  the  conversion  of  wastes  into  methane  and  clean  fuels. 
Later  in  the  program  period  a  10-ton/day  urban  waste  pilot  plant 
will  be  constructed.  Laboratory-scale  studies  of  methods  for 
converting  various  organic  materials,  particularly  including  biomass 
production,  will  also  be  studied. 

C.    Geothermal     40.0  185.0 

1 .  Resource  Assessment  and  Exploration    9.7  49.2 

Activities  include  the  development  and  field  use  of  new  and 
improved  geophysical,  geochemical,  geologic,  and  hydrologic 
instrumentation  and  techniques  to  locate  and  evaluate  geothermal 
resources.  Improved  prospecting  and  evaluation  methods  should 
allow  more  confident  prediction  of  the  energy  potential  of 
individual  wells  and  entire  fields.  Assurance  that  a  significant  (20  to 
30  year)  supply  of  geothermal  energy  is  available  for  plant 
operation  is  essential  in  inducing  potential  users  to  invest  in  power 
plant  development. 

2.  Environmental,  Legal,  and  Institutional  Research    . .  3.4  10.9 

The  effects  of  potential  earth-tremor  effects  that  might  result  if 
geothermal  resources  are  extracted  will  be  analyzed.  Recirculation 
methods    may    maintain    in    situ    conditions    and    obviate    such 
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problems.  Minerals,  salts,  and  noxious  gases  may  be  prominent 
by-products  of  the  extraction  procedures  and  must  be  monitored 
and  eliminated.  Technology  transfer  will  be  encouraged  by 
cooperative  arrangements  with  industry,  and  special  attention  will 
be  given  to  the  institutional,  legal,  social,  and  environmental  issues 
bearing  on  utilization  of  these  novel  sources  of  energy. 

($  Millions) 
FY75  FY75-79 

3.  Resource  Utilization    16.9  78.6 

Several  different  types  of  geothermal  resources  will  be  examined: 
high-temperature  low-salinity  and  high-salinity  convective  wells, 
geopressurized  sedimentary  systems,  low-temperature  convective 
wells,  hot  dry  rock,  and  normal  geothermal  gradients.  Four 
different  demonstration  plants  will  be  completed  and  a  fifth  plant 
will  be  started.  Each  type  of  resource  poses  special  problems  in 
location  and  distribution,  reservoir  analysis,  environmental  hazards, 
energy  conversion  and  utilization,  and  severity  and  solution  time  of 
technical  questions  involved  in  bringing  the  resource  to  on-line 
production.  Each  experimental  facility,  therefore,  will  serve  as  a 
flexible  test  bed  for  research  and  engineering  development,  as  well 
as  for  demonstrations  of  electrical  generation  and  other  uses  of 
geothermal  heat.  Technology  transfer  will  be  encouraged  by 
cooperative  arrangements  with  industry. 

4.  Advanced  Research  and  Technology    10.0  46.3 

Major  technical  problems  to  be  solved  are  concerned  with  drilling  in 
hostile  geothermal  environments,  methods  of  well  completion, 
materials  and  equipment  for  extracting  corrosive  fluids,  monitoring 
and  controlling  emissions  and  wastes,  and  developing  practical 
binary  cycles  that  use  low-temperature  working  fluids. 

The  attainment  of  the  objectives  of  the  programs  under  Task  5  will 
guarantee  the  previously  projected  supply,  equivalent  to  0.8  million 
barrels/day  of  oil,  and  contribute  an  additional  supply  equivalent  to  0.2 
million  barrels/day  by  1980.  By  1985  it  will  guarantee  the  previously 
projected  supply  of  1.0  million  barrels/day  and  add  0.8  million  barrels/day 
of  oil  equivalent. 

SUPPORTING  PROGRAMS  (Incremental  Funding)    $153.8      $1000.0 

A.    Environment     105.8  650.0 

These  programs  aim  to  provide  a  sound  scientific  and  technical  basis  for 
ensuring  that  potential  environmental  and  health  insults  will  be 
recognized  and  effectively  controlled  as  policies  to  regain  and  maintain 
self-sufficiency  are  implemented. 

1.     Pollutant  Characterization,  Measurement, 

and  Monitoring    13.3  96.3 
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The  chemical  and  physical  characteristics  of  by-products  associated 
with  each  phase  of  existing  and  new  energy  systems  from  extraction 
through  utiHzation  of  the  energy  will  be  identified.  Methods  will  be 
improved  or  developed  for  measuring  and  monitoring  ambient  and 
source  levels  of  airborne  sulfur  oxides,  fine  particulates,  sulfates, 
krypton,  strontium,  tritium,  waterborne  nitrates,  and  cyanides 
released  by  energy  systems. 

■'*■'•'  ($  Millions) 

FY75  FY75-79 

2.  Environmental  Transport  Processes 20.5  1 10.0 

Field  studies  will  be  conducted  to  determine  the  relationships 
between  emissions  of  thermal,  chemical,  and  radioactive  pollutants 
and  the  resulting  environmental  concentrations  by  accounting  for 
the  pathways  of  these  substances  from  the  energy-system  emitter  to 
ultimate  fate  in  the  atmosphere  or  in  fresh  or  marine  waters. 

3.  Effects:  Health,  Ecological,  Welfare,  and  Social     ..69.1  413.7 

These  studies  are  intended  to  strengthen  the  scientific  basis  for 
existing  and  new  air  and  water  quality  standards,  to  define  the 
effects  of  simultaneous  exposure  to  number  of  pollutants,  and  to 
determine  long-term  low-level  effects  of  fossil-fuel  and  radioactive 
pollutants.  Ecological  research  will  assess  the  impact  of  coal,  oil 
shale,  uranium,  and  geothermal  extraction  techniques;  of  emissions 
released  from  energy  conversion  and  reprocessing  plants;  of 
waste-heat  release  and  antifouling  additives;  and  of  entrainment  and 
impingement  in  cooling  systems.  The  effects  of  environmental 
pollution  on  the  general  social  welfare  will  be  investigated  in  studies 
of  public  attitudes  and  values  and  in  physical  analyses  of  artistic 
works  and  building  materials. 

4.  Environmental  Assessment  and  Policy  Formulation  3.0  30.9 

Mechanisms  will  be  developed  to  evaluate  the  institutional, 
economic,  sociological,  and  technical  implications  of  environmental 
impacts  and  controls  and  to  calculate  cost-benefit  relationships. 
Such  analyses  of  alternative  energy  systems  and  research  and 
development  proposals  should  permit  rational  integration  of 
environmental  considerations  into  the  energy-policy  decision- 
making process. 

B.     Basic  Research    43.0  300.0 

These  programs  are  designed  to  explore  phenomena,  processes,  and 
techniques  in  physical,  chemical,  biological,  environmental,  and  social 
sciences  affecting  energy  to  ensure  the  development  of  new  basic 
knowledge.  Discoveries  of  new  concepts  may  revolutionize  energy 
production  and  utilization. 
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($  Millions) 
FY  75  FY  75-79 

1.     Materials    8.0  55.0 

This  work  is  directed  toward  understanding  the  reactions  of 
materials  subjected  to  high  temperature,  thermal  shock,  radiation  in 
various  forms,  and  corrosives.  Super-conducting  materials  for  very 
long  distance  electrical  transmission,  ion  conductance  phenomena, 
and  properties  of  ceramic  materials  will  be  investigated. 


2.  Chemical,  Physical  Engineering 16.0  1 10.0 

The  production  of  hydrogen  and  hydrocarbons  by  thermochemical, 
photochemical,  and  biochemical  processes  from  nonfossil  sources 
including  water  will  be  stressed.  Efforts  will  be  supported  to  gain 
understanding  of  hydrogen  storage  systems,  principally  hydrides;  of 
catalysis  and  the  roles  of  surfaces;  of  kinetic  and  heat-transfer 
processes  that  affect  combustion  efficiences;  of  thermodynamic 
properties  of  reactants  and  carriers  important  in  the  energy  system; 
of  atmospheric  and  oceanic  mixing;  of  separation  processes;  and  of 
methods  for  detecting  the  distribution  of  trace  elements  and 
pollutants. 

3.  Biological     12.0  80.0 

Basic  knowledge  will  be  acquired  to  convert  organic  wastes  to 
usable  fuels  and  to  detoxify  energy-related  wastes.  Hydrology  and 
climatology,  ecosystem  interactions,  and  environmental  geology 
will  receive  attention. 

4.  Plasmas    3.0  20.0 

Fundamental  research  into  plasmas  and  their  response  to 
electromagnetic  fields  and  radiation  will  aid  in  the  development  of 
direct  energy  conversion  systems,  orbital  solar  stations, 
colliding-beam  fusion  reactions,  and  the  potential  use  of  kinetic  and 
rotational  energies  of  ocean  and  planetary  movements.  Plasma 
physics  is  essential,  of  course,  to  the  entire  fusion  program. 

5.  Mathematical  and  Social    j 4.0  35.0 

Modeling  of  the  entire  energy  system  will  require  mathematical  and 
computer  techniques  to  handle  large  and  complex  technical  and 
socioeconomic  data  bases  in  order  to  understand  the  effect  of 
technological  developments  and  policy  decisions  on  the  energy 
system.  To  better  understand  future  energy  requirements,  social 
and  psychological  responses  of  people,  including  motivational 
studies,  and  national  attitude  analyses  may  be  helpful.  Finally, 
analysis  of  the  effects  of  national  regulatory  policies  and 
international  relations  on  the  dynamics  of  both  energy  research  and 
development  and  production  will  require  novel  methodologies. 
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TeWi  2-5.-SUMMARY  SCHEDULE  OF  FEDERAL  rrv'S!'/.      -  TSSARCH  AND 
DEVELOPMENT  PROGRAMS,  FY  Vj;o-'.9VU 
(S  Million!) 


FY  75-79  Ensrflv  FiejeEich  or.c;  05v;i-.>|im-nt ''  jgiams    py  75-79 
Self-Suff  icisncy  Talk  "*     ~~"      ■— ^—     Agsncy 

FY  73    FY  74     FY  75      FY  76      FY  77       PY  78      r-Y  70  FY  "5  >S  Prv^ctions 


1.  Conserve  Enerov  and  Energy  Rwourcei 

Reduced  Contumptlon     12.1       22.3         29.9  43.7  51.5  A'./i  40.5  210.0         'S.O 

Increased  Efficiency     40.7       40.0       1 36.3  223.4  _257.0  _2?T i^  315.5  1230.0         BOO 

Subtotal    62-8       62.3       166.2  267.1  3ia.5  JJ2.2  366.0  i440.0         !.'6.C 

2.  I  ncreeta  Domestic  Production  of  Oil 
and  Gat 

Produwion 12B       11.2         31.7  89.1  .    79.5  69.5  50.2  310.0         bO.O 

Resource  Atsetiment 7.2         8.3         20.0  23.0  __  29.6  _37,5  40.0  150.0         40.0 

Subtotal   20.0       19.5         51.7  112.1  109.0  S7.0  90.2  460.0         SjO.O 

3.  Substitute  Coal  for  Oil  and  Gas  on  a 
Massive  Scale 

Mining    45.0  57.0  64.0  77.0  82.0  325.0 

Direct  Combustion     30.0  35.0  40.0  44.0  51.0  200.0 

HIgtvBTU  Gesification   35.0  75.0  C2.0  81.0  57.0  340.0 

Coal  Liquefaction     75.O  75.0  75.0  75.0  75.0  375.0 

Low-BTU  Gasification    30.0  37.0  42.0  48.0  43.0  200.0 

Synthetic  Fuels— Industry 

Pioneering     100.0  100.0  55.0  50.0  50.0  355.0 

Environmental  Control 

Tecfinology    70.0  50.0  42.0  45.0  53.0  260.0 

Supporting  Research  and 

Development    20.0  22,0  24.0  27.0  27.0         120.0     

Subtotal    885     167.2       405.0  451.0  434.0  447.0  438.0  2,175.0       842.0 

4.  Validate  the  Nuclear  Option 

Safety  and  Other    42.7       51.7         90.6  125.6  143.0  170.5  189.5  719.2       609.9 

Uranium  Enrichment    50.3       56.8         64.2  54.8  57.4  58.4  59.4  294.2       204.5 

High  Temperature  Gas  Reactor    7.2       14.2         40.0  44.7  24.2  26.9  28.0  1635       128.6 

Light  Water  Self-Sustaining 

Reactor    29.5       29.0         21.4  17.7  9B  93  9B  685         68.5 

Liquid  Metal  Fast  Breeder 

Reactor 2535     3565       477.0  538.6  5105  524.2  506.0  2556.6    2,470.6 

Gas  Coolbd  Fest  Breeder    1.0          1.0          17.0  23.0  29.0  33.0  38.0  140.0         27.0 

Advanced  Technology    11.3         7.8         21.5  24.5  30.5  34.0  37.2  147.7         83.2 

Subtotal   3955     517.3       731.7  828.9  804.7  856.8  867.9  4,090.0    3,672.3 

5.  Exploit  Renewable  Energy  Sources  to 
the  Maximum  Extent  Feasible 

Fusion-Confinement     39.7       555       135.0  230.0  261.0  338.0  376.0  1,340.0    1,132.0 

Fusion-Laser     35.1       42.9         10.0  20.0  25.0  25.0  30.0  110.0 

Solar     4.2       13.2         32.5  39.9  41.4  42.2  44.0  200.0         80,0 

Geothermal    35       11.1         40.0  41.0     40,8  35.7  27.5        ITSO  20.0 

Subtotal   825     123.0      217.5  330.D  3£i3.2  440.9  477,5  15^5.0    1,232.0 

TOTAL   640.2     889.3   1572.1  1,990.0  2,034.4  2,173.9  2.229.6  10,000,0    5,931.3 
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Tabu  2-6.-SUMMARY  SCHEDULE  OF  SUPPORTING  RESEARCH 
AND  DEVELOPMENT  PROGRAMS,  FY  1975-1979 
($  Milliora) 

FY  76-79  Energy  Research  and  Development  Progremt 


FY  75         FY  76  FY  77  FY  78  FY  79       FY  75-79 


Operating  Expenses    1,062.1  1,311.0  1,451.4  1,519.3  1,618.8  6,962.6 

Equipment    160.7  233.4  211.3  242.4  250.3  1,098.1 

Construction 349.3  445.6  371.7  412.2  360.5  1,939.3 

TOTAL 1.572.1  1,990.0  2,034.4  2,173.9  2,229.6  10,000.0 
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TabU  2-7.-OPE RATING  EXPENSES  FOR  FEDERAL  ENERGY  RESEARCH 
AND  DEVELOPMENT  PROGRAMS,  FY  1975-1979 
($  Millions) 


Self-Suff iciency  Task 


FY  76-79  Enerflv  Retearch  and  Development  Programt 
FY  75        FY  76        FY  77       FY  78       FY  79        FY  75-79 


1.  Conserve  Energy  and  Energy  Resources 

Reduced  Consumption    26.6 

Increased  Efficiency    ii2.2 

Subtotal 138.8 

2.  Increase  Domestic  Production  of  Oil 
and  Gas 

Production 26.0 

Resource  Assessment  14.8 

Subtotal 40.8 

3.  Substitute  Coal  for  Oil  and  Gas  on  a 
Massive  Scale 

Mining    28.5 

Direct  Combustion    12.8 

High-BTU  Gasification 12.5 

Coal  Liquefaction    52.0 

Low-BTU  Gasification   3.8 

Synthetic  Fuels-Industry 

Pioneering    46.0 

Environmental  Control 

Technology    42.0 

Supporting  Research  and 

Development   18.0 

Subtotal 21 5.6 

4.  Validate  the  Nuclear  Option 

Safely  and  Other    74.8 

Uiantum  Enrichment   44.1 

High-Temperature  Gas 

Reactor   20.8 

Light  Water  Self-Sustaining 

Reactor    21.1 

Liquid  Metal  Fast  Breeder 

Reactor    303.6 

Gas  Cooled  Fast  Breeder    13.0 

Advanced  Technology    21.1 

Subtotal 498.5 

5.  Exploit  Renewable  Energy  Sources  to 
the  Maximum  Extent  Feasible 

Fusion-Confinement     

Fusion-Laser     

Solar    

Geothermal    

Subtotal   168.4 

TOTAL 1  062.1 


34.3  38.2  36.6  35.2  170.9 
155.5  178.8  190.2  216.0  852.7 
189.8      217.0      226.8      251.2      1,023.6 


70.2 
19.8 


67.6 
24.7 


90.0        92.3 


51.6 
31.5 
83.1 


45.9 
33.7 
79.6 


261.3 
124.5 
385.8 


34.5 

36.0 

41.5 

45.5 

186.0 

18.4 

10.9 

12.4 

13.3 

67.8 

24.0 

47.0 

49.0 

53.0 

185.5 

38.0 

38.0 

40.0 

45.0 

213.0 

5.0 

7.0 

10.0 

14.0 

39.8 

45.5 

50.0 

44.5 

44.0 

230.0 

25.0 

22.0 

30.0 

47.0 

166.0 

20.0 

21.5 

24.0 

24.0 

107.5 

210.4 

232.4 

251.4 

285.8 

1,195.6 

88.5 

104.6 

117.6 

130.6 

516.1 

47.0 

48.0 

49.0 

50.0 

238.1 

21.3 

22.8 

25.3 

26.3 

116.5 

17.4 

9.3 

9.3 

9.3 

66.4 

361.3 

380.4 

390.6 

382.3 

1,818.2 

21.4 

26.8 

30.2 

34.6 

126.0 

23.8 

29.2 

32.4 

35.6 

142.1 

580.7      621.1       654.4      663.7     3,023.4 


112.0 

170.0 

215.0 

235.0 

265.0 

997.0 

8.0 

17.0 

22.0 

22.0 

27.0 

96.0 

21.2 

22.4 

21.5 

19.3 

19.9 

104.3 

27.2 

30.7 

30.1 

27.3 

21.6 

136.9 

240.1       288.6      303.6      333.5     1,334.2 
1,311.0  1,451.4    1,519.3    1,618.8     6,962.6 
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TaU*  2-8.-EQUIPMENT  OBLIGATIONS  FOR  FEDERAL  ENERGY  RESEARCH 
AND  DEVELOPMENT  PROGRAMS.  FY  1975-1979 
($  Millioni) 

FY  75-79  Energy  Research  and  Development  Programs 

Self-sufficiency  Task  FY  75  FY  76  FY  77     FY  78    FY  79  FY  75-79 

1.  Conserve  Energy  and  Energy  Resources 

Reduced  Consumption     2.7  6.2  8.7  4.2  3.5  25.3 

Increased  Efficiency     20.5  41.2  49.0  46.2  47.2  204.1 

Subtotal   23.2  47.4  57.7  50.4  50.7  229.4 

2.  Increase  Domestic  Production  of  Oil 
and  Gas 

Production 5.7  18.9  11.9  7.9  4.3  48.7 

Resource  Assessment   ^'7  3.2  4.3  60  6  3  22.S 

Subtotal  8.4  22.1  16.2  13.9  10.6  71.2 

3.  Substitute  Coal  for  Oil  arxj  Gas  on  a 
Massive  Scale 

Mining    ''^O  16.0  18.5  22.5  30.0  100.0 

Direct  Combustion     5.1  6.6  9.4  10.2  15.1  46.4 

High-BTU  Gasification 1-5  1 .0  2.5 

Coal  Liquefaction     5.0  7.0  5.0  6.0  10.0  33.0 

Low-BTU  Gasification    10  1.7  2.0  1.0  5.7 

Synthetic  Fuels— Industry 

Pioneering    4.0  4.5  5.0  5.5  6.0  25.0 

Environmental  Control 

Technology    10.0  5.0  4.0  4.0  5.0  28.0 

Supporting  Research  and 

Development    2.0  2.0  2.5  3.0  3.0  12.5 

Subtotal 41.6  43.8  46.4  51.2  70.1  253.1 

4.  Validate  the  Nuclear  Option  13.8  7.1  8.4  8.9  8.9  47.1 

Safety  and  Other    5  1  4.8  6.4  6.4  6.4  29.1 

Uranium  Enrichment    

High-Temperature  Gas  1.2  1.4  I.4  1.6  1.7  7.3 

Reactor 

Light  Water  Self  Sustaining  0.3  0.3  0.5  0.5  0.5  2.1 

Reactor    

Liquid  Metal  Fast  Breeder  23.4  33.3  27.4  29.6  40.7  154.4 

Reacto'    

Gas  Cooled  Fast  Breeder    1.0  1.6  2.2  2.8  3.4  11.0 

Advanced  Technology    0.4  0.7  1.3  1.6  1.6  5.6 

Subtotal 45.2  "49:2  ~47!6  Tm   "63T  256.6 

5.  Exploit  Renewable  Energy  Sources  to 
the  Maximum  Extent  Feasible 

Fusion-Confinement     23.0  49.0  24.0  58.0  35.0  189.0 

Fusion-Laser     2.0  3.0  3.0  3.0  3.0  14.0 

Solar     8.3  11.6  11.0  10.1  14.6  55.6 

Geothermal    9.0  7.3  5.4  4.4  3.1  29.2 

Subtotal   42.3  70.9  43.4  75.5  55.7  287.8 

TOTAL 160.7  233.4  211.3  242.4  250.3  1,098.1 
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Tablfl  2-9.-CONSTRUCTiON  OBLIGATIONS  FOR  FEDERAL  ENERGY  RESEARCH 

AND  DEVELOPMENT  PROGRAMS,  FY  1975  1979 

($  Miiiiont) 


FY  75-79  Energy  Reiearch  and  Development  Programs 
■ Self-sufficiency  Task FY  76      FY  76     FY  77     FY  78    FY  79    FY  76-79 

1.  Conserve  Energy  arni  Energy  Resources 

Reduced  Consumption     0.6        3.2        4.6        3.6        1.8        13.8 

Increased  Efficiency     3.6      26.7     39.2      51.4      52.3      173.2 

Subtotal 4.2       29.9      43.8       55.0      54.1      187.0 

2.  Increase  Domestic  Production  of  Oil 
and  Gas 

Production 

Resource  Assessment   2.5  0.5  3.0 

Subtotal 2.5  0.5  3.0 

3.  Substitute  Coal  for  Oil  and  Gas  on  a 
Massive  Scale 

Mining    3.5  6.5  9.5  13.0  6.5  39.0 

Direct  Combustion     12.1  10.0  19.7  21.4  22.6  85.8 

High-BTU  Gasification  . 21.0  50.0  45.0  32.0  4.0  152.0 

Coal  Liquefaction    18.0  30.0  32.0  29.0  20.0  129.0 

Low-BTU  Gasification   25.2  30.3  33.0  38.0  28.0  154.5 

Synthetic  Fuels— Industry 

Pioneering    50.0  50.0  100.0 

Environmental  Control 

Technology    18.0  20.0  16.0  11.0  1.0  66.0 

Supporting  Research  and 

Development    

Subtotal 147.8  196.8  155.2  144.4  82.1  726.3 

4.  Validate  the  Nuclear  Option 

Safety  and  Other    2.0      30.0      30.0      44.0     50.0      156.0 

Uranium  Enrichment   15.0        3.0        3.0         3.0       3.0        27.0 

High-Temperature  Gas 

Reactor  18.0      22.0  40.0 

Light  Water  Self-Sustaining 

Reactor    

Liquid  Metal  Fast  Breeder 

Reactor    150.0    144.0    103.0     104.0      83.0      584.0 

Gas  Cooled  Fast  Breeder    3.0  3.0 

Advanced  Technology    

Subtotal 188.0    199.0    136.0     151.0    136.0      810.0 

5.  Exploit  Renewable  Energy  Sources  to 
the  Maximum  Extent  Feasible 

Fusion-Confinement     11.0  22.0  45.0  76.0  i64.0 

Fusion-Laser     

Solar     3.0  5.9  8.9  12.8  9.5  40.1 

Geothermal    3^  3.0  5.3  4.0  2.8  18.9 

Subtotal 6.8  ,19.9  36.2  61.8  88.3  213.0 

TOTAL 349.3    445.6    371.7    412.2    360.5   1,939.3 
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TabI*  2-10.-OPERATING  EXPENSES  AND  EQUIPMENT  AND  CONSTRUCTION 
OBLIGATIONS  FOR  FEDERAL  SUPPORTING  RESEARCH 
AND  DEVELOPMENT  PROGRAMS,  FY  1976-1979 
($  Millions) 

FY  75-79  Entrgv  Rataarch  and  Davalopmant  Programi 

FY  76        FY  76        FY  77       FY  78       FY  79  FY  76  79 

Operating  Expenses 

Environmental  Research    88.5       98.5       111.0      125.7      137.1  560.8 

Basic  Research   39.0        52.1          59.6        60.7        59.2  270.6 

Manpower  Development    5.0         9.0         12.5        12.3        11.2  50.0 

Subtotal 132.5      159.6       183.1       198.7     207.5  881.4 

Equipment  Obligations 

Environmental  Research    5.9         9.9         10.5        18.7          6.2  51.2 

Basic  Research   4.0         5.9          6.4          6.3         6.8  29.4 

Manpower  Development    _____    

Subtotal 9.9        15.8         16.9        25.0        13.0  80.6 

Construction  Obligations 

Environmental  Research    11.5        13.5           7.0          3.0         3.0  38.0 

Basic  Research   

Manpower  Development    

Subtotal 1 1 .5        13.5           7.0          3.0         3.0  38.0 

TOTAL                                                            153.9      188.9       207.0      226.7      223.5  1,000.0 
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Energy  Supply  and  Demand 


The  goals  of  the  energy  research  and  development  program  can  be 
deduced  from  a  brief  analysis  of  the  energy  situation  which  sets  out: 

Recent  developments. 

The  present  situation. 

Desired  future  conditions. 

Measures  required  to  attain  those  conditions. 

Research  and  development  needs  to  make  those  measures  possible. 

RECENT  DEVELOPMENTS 

This  Nation  has  until  recently  been  blessed  with  abundant  domestic 
supplies  of  readily  accessible  fuels.  As  a  result,  energy  has  been  cheap  relative 
to  other  commodities.  Even  today.  United  States  energy  costs  relative  to 
those  of  other  commodities  are  less  than  in  any  other  industrialized  country, 
and  these  costs  have  declined  over  the  last  several  years.  In  1972  energy  costs 
amounted  to  some  4%  of  the  United  States  gross  national  product  compared 
to  8  to  1 2%  for  most  nations  in  Western  Europe. 

Until  quite  recently,  energy  has  been  produced  from  domestic  resources 
in  ways  that  seemed  environmentally  acceptable.  Under  these  conditions 
United  States  consumption  of  energy  has  expanded  enormously  and  at 
increasingly  rapid  rates,  as  shown  in  Figure  3-1.  In  1972,  with  one-sixteenth 
of  the  world's  population,  the  United  States  consumed  more  than  one-third 
of  the  world's  total  energy  production.  The  trend  in  absolute  level  of  energy 
consumption  is  upward,  although  the  United  States  share  of  total  world 
consumption  can  be  expected  to  fall  as  development  proceeds  in  other 
countries. 

About  25  years  ago,  major  trends  caused  by  market  forces  began  to 
influence  the  energy  system.  The  cleanest  and  most  convenient  fuels,  natural 
gas  and  petroleum,  were  also  the  cheapest;  so  they  began  to  displace  coal.  As 
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Ftgur*  3-1 
GROWTH  If-i  UNITED  STATES  TOTAL  ENERGY  CONSUMPTION,  1947  1972 
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Total  Energy  Inputs  (10l2  BTU) 

Five- Year  Average  Annual  Rate 
of  Grovrth  (%)' 


Ye«r 

1947 

1952 

1957 

1962 

1967 

1972 

33,035 

36,468 

41,708 

47,422 

58,265 

72,091 

1.99 

2.73 

2.60 

4.20 

4.35 

'  These  are  average  annual  growth  rates  for  each  successive  five-year  period  (e.g.,  1947-1952,  1952-1957). 

SOURCE:    "UNITEO  STATES  ENERGY  THROUGH  THE  YEAR  2000."  DEPARTMENT  OF  INTERIOR,  197J 

consumption  of  petroleum  began  to  outstrip  domestic  production  rates,  the 
United  States  began  to  import  foreign  oil  because  it  was  cheaper  than 
domestic  oil. 

Although  the  Nation  has  been  importing  crude  oil  and  refined  products 
since  the  late  1940s,  it  was  a  net  exporter  of  energy  until  1958.  Until  then 
the  energy  value  of  coal  exports  exceeded  that  of  oil  imports.  Figure  3-2 
traces  the  growing  contribution  of  oil  and  oil  imports  to  our  energy  supplies. 
In    1957    the  net  imports  of  petroleum  and  petroleum  products  were   1 
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Fifur*  3-2 
UNITED  tTATES  OIL  CONSUMPTION  AND  OIL  IMPORTS,  1947-1972 


1947 


1952 


1967  1962 

YEAR 


1967 


1972 


Ymr 


1947 


1962 


1957 


1962 


1967 


1972 


En«rQvlnputi(lO''BTU) 
Total  Encryv  Inputs 
Total  Oil  Cofwumption 
Ntt  on  Import* 

Oil  Imporu  ai  •  Parccntaga  of: 

33,035 

11,367 

10 

34.4 

36,458 

15,334 

1,186 

7.7 

3.3 

42.1 

41,706 

18,570 

2,253 

12.1 
5.4 

44.5 

47,422 

21,267 

4,222 

19.9 
8.9 

44.8 

58,265 

25,335 

4,841 

19  1 

72,091 

32,812 

9,588 

29  2 

Total  Oil  Conaumptlon  (%) 

Total  Enargy  (%) 

Oil  Coniumption  at  a  Ptrcantaga 
of  Total  Enw^v  (%) 

8.3 
43.5 

13.3 
46.5 

tOURCE:    "UNITED  STATES  ENEBGY  THROUGH  THE  YEAR  2000,"  DEPARTMENT  OF  INTERIOR,  1972 


million  barrels/day.  This  represented  some  12%  of  United  States  oil 
consumption,  but  only  5%  of  United  States  energy  consumption  at  the  time. 
The  import  levels  grew  slowly  at  first  then  rapidly  in  recent  years.  During  the 
first  half  of  1973,  the  United  States  imported  over  6  million  barrels/day  of 
oil,  which  represented  about  33%  of  its  oil  consumption  and  about  17%  of 
its  energy  consumption  in  that  period. 
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Late  in  this  same  period,  the  rate  of  exploration  for  natural  gas  declined 
for  two  reasons.  First,  natural  gas  is  often  found  in  conjunction  with  or 
while  seeking  oil;  however,  with  the  discovery  of  cheap  foreign  oil  sources, 
most  oil  exploration  activity  moved  abroad.  Second,  a  ceihng  was  imposed 
on  the  wellhead  price  of  gas.  As  drilling  costs  rose  and  finding  rates  declined, 
the  ceiling  price  reduced  the  incehtive  to  drill  for  gas  in  the  United  States. 
With  the  price  of  gas  lower  than  it  would  have  been  on  the  free  market,  gas 
consumption  grew  at  an  even  faster  rate  than  total  energy  consumption, 
increasing  from  13%  of  t9tal  energy  consumed  in  1947  to  32%  in  1972,  as 
shown  in  Figure  3-3.  Natural  gas  had  all  the  advantages;  it  was  cheaper, 

Figure  3-3 
UNITED  STATES  NATURAL  GAS  CONSUMPTION,  1947-1972 


■^ 

70 

— 

y 

60 

— 

^^ 

50 



^^^ 

3 

^   40 

— 

^^^^^^^^^''^ 

lA 

o 
~   30 

z 

, 

20 

— 

^^ii2£ii2£^^ 

10 
n 

: — 

1       1       1 

1                 1 

1947 


1952 


1957  1962 

YEAR 


1967 


1972 
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1952 
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SOURCE:    "UNITED  STATES  ENERGY  THROUGH  THE  YEAR  2000,-  DEPARTMENT  OF  INTERIOR,  1972 
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cleaner,  and  more  convenient  than  other  fuels,  and  its  supply  apsjcared  to  be 
ensured. 

The  pains  in  oil  and  pas  use  were  made  at  the  expense  of  coal.  The  share 
of  coal  in  supplying  total  United  States  energy  needs  fell  from  48%  in  1947 
to  17%  in  1972.  Details  are  shown  in  Figure  3-4. 

More  recently,  environmental  concerns  led  to  the  passage  of  tne  Clean 
Air  Amendments  of  1970  (P.L.  91-604),  which  set  ambient  air  quality 
standards  to  be  attained  and  maintained.  Meeting  these  standards  required 
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significant  reductions  in  emissions  of  sulfur  oxides  from  the  stacks  of  most 
coal-burning  processes.  At  that  time  most  coal  used  had  a  high  sulfur 
content;  so  the  new  emission  standards  accelerated  sharply  the  shift  from 
coal  to  oil  and  gas. 

So  long  as  supplies  of  oil  imports  seemed  to  be  ensured,  there  was  little 
cause  for  concern  about  domestic  self-sufficiency.  United  States  companies 
owned  controlling  interests  in  the  firms  producing  and  delivering  foreign  oil, 
and  there  seemed  to  be  no  practical  limits  on  foreign  production  capacity. 
That  much  of  the  refining  was  done  abroad  and  products  were  imported  was 
no  cause  for  concern  so  long  as  a  continuous  flow  of  fuel  was  reasonably 
eniured.  Failure  to  U10  cheap  foreign  oil  would  have  caused  an  unnecessary 
rise  in  the  cost  of  energy  at  home  and  slower  progress  toward  meeting 
desired  environmental  standards.  The  result  has  been  an  increasing 
dependence  on  oil  imports. 

THE  PRESENT  SITUATION 

Suddenly  a  new  set  of  conditions  exists.  A  major  portion  of  foreign  oil 
supplies  has  been  interrupted,  and  there  are  no  readily  available  alternate 
sources  for  the  quantity  required.  Consequently  the  United  States  faces 
major  economic  dislocations  and  unwelcome  changes  in  the  way  its  people 
live,  work,  and  play. 

Energy  policy  makers  must  choose  among  some  undesirable  alternatives 
to  adjust  to  these  new  conditions.  To  absorb  the  sudden  reduction  in  oil 
imports,  the  United  States  will  pay  a  high  price  in  some  combination  of 
dollars,  environmental  impacts,  and  social  dislocations.  The  exact  amounts 
of  each  required  to  balance  energy  supply  and  demand  are  determined  by 
the  state  of  energy  production  and  use  technology  and  by  the  behavior 
patterns  of  the  producers  and  consumers  of  energy.  The  nature  of  the 
present  emergency  is  clear;  its  dimensions  are  less  so. 

HOW  FAR  TO  SELF-SUFFICIENCY? 

The  specifics  of  the  energy  supply  and  demand  situation  as  of  1 970  are 
displayed  in  Figure  3-5.  Forecasts  of  the  demand  for  energy  and  the 
contribution  of  the  various  fuel  sources  to  meet  that  demand  are  based 
largely  on  projections  of  trends  dictated  mostly  by  economic  considerations. 
A  consensus  of  estimates  of  the  1980  energy  situation  past  trends 
continued  is  shown  in  Figure  3-6.  That  consensus  projected  oil  imports  of  1 0 
million  barrels/day  and  gas  imports  equivalent  to  almost  2  million  more 
barrels/day  of  oil.  Clearly  the  energy  situation  in  1980  will  have  to  differ  by 
the  equivalent  of  some  12  million  barrels/day  of  oil  from  previous  estimates 
if  the  Nation  is  to  be  self-sufficient  by  then. 

In  the  face  of  current  and  projected  shortages,  the  price  of  energy 
relative  to  that  of  other  commodities  will  rise  sharply.  This  rise  will  generate 
economic  incentives  both  to  conserve  energy  and  to  increase  domestic 
supplies.  The  extent  of  these  changes  depe>^ds  on: 
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•  How  fast  the  price  rises. 

•  How  high  it  rises. 

•  How  long  it  maintains  given  levels. 

•  What  consumers  and  producers  expect  to  happen  to  future  prices. 

•  Their  responses  over  time  to  the  pattern  of  actual  and  expected 
price  increases. 

None  of  these  quantities  is  known. 

One  thing  is  clear  beyond  question:  the  Nation  must  exert  every  effort 
toward  reducing  the  rate  of  growth  in  energy  demand  and  increasing 
domestic  energy  supplies.  The  projected  shortage  of  approximately  12 
million  barrels/day  of  oil  equivalent  by  1980  (Figure  3-6)  did  not 
incorporate  the  effects  of  the  sharp  rise  in  the  price  of  energy  expected  in 
the  near  future. 

Because  the  rise  in  energy  cost  will,  of  itself,  restrain  the  growth  of 
energy  demand  to  some  extent,  the  self-sufficiency  target  for  increased 
production  by  1980  will  be  something  less  than  12  million  barrels/day  of  oil 
equivalent.  How  much  less  is  not  known  with  any  confidence;  one 
high-priority  energy  research  and  development  objective  must  be  to  develop 
better  methods  for  predicting  that  quantity. 

Projections  of  the  effect  of  price  increases  on  moderating  energy 
demand  were  developed  as  follows.  If  the  real  cost  of  energy  doubles 
throughout  the  economy  by  1980,  an  optimistic  prediction  would  be  to 
expect  a  10%  reduction  in  total  energy  demand  in  response  to  a  doubling  of 
the  relative  price  of  energy.  This  means  that  domestic  supplies  would  still 
have  to  increase  by  the  equivalent  of  something  like  7.3  million  barrels/day 
of  oil  if  administrative  rationing  measures  are  to  be  avoided.  An  even  more 
optimistic  prediction-that  a  doubling  of  the  relative  price  of  energy  would 
reduce  the  demand  by  15%- would  still  require  an  increase  in  domestic 
production  of  about  5  million  barrels/day  of  oil  equivalent. 

Clearly  a  major  part  of  the  burden  of  attaining  self-sufficiency  without 
controls  must  fall  on  increased  supplies.  For  the  United  States  to  attain 
energy  self-sufficiency  by  1980,  even  if  present  energy  costs  are  doubled, 
domestic  supplies  will  have  to  increase  by  the  equivalent  of  5  to  7  million 
barrels/day  of  oil. 

But  the  requirement  to  regain  self-sufficiency  does  not  stem  from  the 
present  oil  embargo  alone.  Figure  3-7  shows  the  expected  long-range 
development  of  the  Nation's  energy  future  before  the  requirement  to  regain 
and  sustain  domestic  self-sufficiency.  Although  estimates  this  far  in  the 
future  are  imprecise,  this  figure  does  show  the  relative  magnitudes  of  the 
major  transformations  that  were  projected  for  the  energy  system.  The  huge 
bulge  in  projected  imports  is  the  most  striking  characteristic.  The 
balance-of-payment  implications  of  this  level  of  imports  in  the  face  of 
competing  claims  from  other  users  and  restricted  production  rates  by 
producing  countries  are  reason  enough  in  themselves  to  begin  now  to  move 
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toward  self-sufficiency.  The  present  crisis  has  simply  accelerated  the  time  of 
a  general  awareness  of  the  problem;  it  may  well  turn  out  to  have  been  a 
blessing  in  disguise.  Figure  3-7  also  helps  convey  the  magnitude  of  the  job  to 
be  done  in  sustaining  domestic  self-sufficiency  for  any  period  after  it  is 
attained  by  1980. 

Figure  3-8,  a  modification  of  Figure  3-7,  displays  an  estimate  of  the 
changes  that  will  have  to  be  made  by  1980  in  domestic  energy  production 
and  consumption  to  regain  self-sufficiency  by  1980.  It  shows  the  dramatic 
increase  in  domestic  fossil-fuel  production  that  will  be  required,  even 
assuming  a  10%  decline  in  the  previously  projected  levels  of  energy  demand. 
Such  a  fundamental  change  over  the  next  seven  years  will  be  possible  only 
with  a  vigorous  energy  research  and  development  program  and  an  equally 
vigorous  production  program  that  supports  the  early  and  widespread 
apphcation  of  technological  advances  throughout  the  economy.  The  clear 
message  in  Figures  3-7  and  3-8  is  that  major  transformations  of  the  energy 
system  are  going  to  be  required  and  the  Nation  must  get  started  on  them 
now. 
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Figur*  3-8 

SELF-SUFFICIENCY  BY  1980  THROUGH 
CONSERVATION  AND  EXPANDED  PRODUCTION 


IMPORT  REPLACEMENT  YE^R 

(Million  Barrelt/Day  Oil  Equivalent)  1973         1980 

Formerly  Projected  Import*  6.5            12.0 

Conservation  Savings*  4.7 

Expanded  Domestic  Nonfossll  Production  1.6 

Expended  Domestic  Fossil  Production  63 

'Includes  both  conservation  techniques  and  energy  real  price  increases. 
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Tasks  Required  to  Regain  and 
Maintain  Energy  Self -Sufficiency 


The  President  has  determined  that  the  Nation  should  regain  energy 
self-sufficiency  by  1980.  The  Nation's  longer  term  energy  goal  is  to  maintain 
that  self-sufficiency  at  minimal  dollar,  environmental,  and  social  costs. 

Urgent  research  and  development  and  supporting  policy  emphasis  must 
be  placed  immediately  and  simultaneously  on  five  major  tasks  to  realize 
these  goals.  These  five  tasks  are: 

Conserve  energy  and  energy  resources. 

Increase  domestic  production  of  oil  and  gas. 

Substitute  coal  for  oil  and  gas  on  a  massive  scale. 

Validate  the  nuclear  option. 

Exploit  renewable  energy  sources  to  the  maximum  extent  feasible. 

The  major  features  of  these  tasks  are  set  out  below. 


TASK  1.  CONSERVE  ENERGY  AND  ENERGY  RESOURCES 

Every  effort  short  of  administrative  controls,  if  possible,  must  be  made 
to  reduce  energy  consumption  and  to  increase  the  technical  efficiency  of  the 
energy  system.  There  is  an  overriding  need  for  knowledge  about  the  effects 
of  potential  policy  options  and  of  price  rises  on  energy  consumption  and  for 
an  extensive  data  base  and  a  usable  model  of  the  energy  system.  Global 
poUcy  analyses  of  the  interactions  among  the  components  of  the  energy 
system  are  urgently  needed  to  identify  potential  conservation  opportunities 
and  the  measures  required  to  exploit  them  Information  from  such  efforts 
can  serve  to  guide  immediate  choices  among  policy  options.  For  example, 
such  analyses  would  identify  as  candidates  for  energy  savings  those  activities 
most  destructive  of  the  environment  which  are  deemed  least  essential  to 
society's  other  goals. 


4-1 


366 


At  the  same  time,  urgent  attention  must  be  directed  to  achieving  the 
desired  end-use  energy  consumption  with  fewer  energy  resources.  This 
category  of  goals  focuses  on  improving  the  efficiency  of  both  stationary  and 
mobile  conversion  processes  and  of  transmission,  distribution,  and  storage 
systems.  Large  savings  might  come  from  new  ways  of  combining  existing 
technologies  to  capture  what  is  now  waste  heat  from  certain  processes  to  do 
useful  work.  In  general,  gains  in  efficiency  may  be  expected  to  reduce 
undesirable  environmental  effects  and  energy  costs  as  well  as  extend  the 
useful  lifetime  of  our  domestic  energy  sources.  The  immediate  gain  from 
conservation  measures  will  be  to  minimize  the  extra  production  needed  from 
domestic  resources  to  regain  self-sufficiency. 


TASK  2.   INCREASE  THE  DOMESTIC  PRODUCTION  OF  OIL  AND  GAS 

The  role  of  oil  and  gas  is  so  pervasive  in  the  Nation's  energy  economy 
that  the  highest  priority  must  be  given  to  locating  and  recovering  more  oil 
and  gas  from  domestic  fields  and  to  recovering  more  oil  from  shale. 
Secondary  and  tertiary  recovery  methods  in  existing  fields,  improved  drilling 
methods  for  offshore  sites,  release  of  gas  from  tight  formations,  and 
extraction  of  oil  from  shale,  offer  much  promise  for  immediate  and 
short-term  payoff.  Scrupulous  attention  to  environmental  risks  must  be 
ensured,  but  such  attention  cannot  be  allowed  to  interfere  with  production 
increases.  Rather,  work  must  proceed  at  once  on  methods  to  prevent 
environmental  damage,  e.g.,  oil  spills  and  well  blowouts,  and  to  clean  up 
after  accidents  that  do  occur.  Techniques  must  be  advanced  to  contain  the 
leachings  from  shale  residue  in  confined  areas.  In  situ  retorting  of  shale, 
while  problematical,  could  have  very  large  benefits  if  successful. 


TASK  3.  SUBSTITUTE  COAL  FOR  OIL  AND  GAS 
ON  A  MASSIVE  SCALE 

This  task  can  be  divided  into  two  parts.  The  first  is  to  switch  wherever 
possible  to  the  direct  use  of  coal  where  oil  and  gas  are  now  used,  as  in  boilers 
in  industry  and  in  central  power  stations.  This  action  can  be  taken  almost 
immediately.  The  switch  would  be  limited  primarily  by  the  amount  of  coal 
available,  the  transportation  capability,  and  the  availability  of  equipment  to 
modify  certain  plants.  Coal  is  an  enormous  domestic  resource,  and 
immediate  and  intensive  efforts  must  be  mounted  to  mine  more  of  it  and 
bum  it  at  acceptable  emission  levels.  "Front-end"  processes  that  remove 
excess  sulfur  during  combustion  and  "back-end"  processes,  such  as  stack-gas 
cleanup,  must  receive  urgent  and  continued  attention.  Special  attention  is 
needed  to  determine  quickly  the  appropriate  balance  between  the  removal  of 
micron  particles  and  the  removal  of  sulfur  oxides.  Ambient  air  quality 
standards  should  be  considered  in  conjunction  with  extensive 
instrumentation  and  monitoring  to  detect  adverse  effects  at  an  early  stage. 
Processes  for  solvent  refining  of  coal  should  be  explored  on  a  priority  basis. 
As  with  shale,  in  situ  processes,  though  a  high-risk  area,  offer  the  prospect  of 
very  high  payoff  if  they  can  be  developed. 
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The  second  part  of  the  coal-substitution  task  is  the  conversion  of  coal  to 
synthetic  fuels:  low-BTU  gas;  high-BTU,  or  pipeline  quality,  gas;  liquid  boiler 
fuel;  and  a  synthetic  crude  suitable  as  refinery  stock.  Some  existing  methods 
are  technically  feasible;  however,  much  work  is  needed  to  achieve  improved 
yields.  This  is  especially  true  for  liquid  fuels,  where  the  technologies  are  less 
advanced  and  the  estimated  product  costs  are  relatively  high.  A  major  effort 
must  begin  now  to  ensure  these  options. 

The  coal  effort  is  a  good  example  of  how  short-term  and  mid-term 
programs  will  support  each  other:  many  of  the  efforts  directed  at  improving 
the  yield,  safety,  and  acceptability  of  mining  and  desulfurizing  coal  will 
readily  apply  to  the  more-advanced  programs. 


TASK  4.  VALIDATE  THE  NUCLEAR  OPTION 

A  self-sufficiency  based  on  fossil  fuels  can  only  be  temporary.  Though 
large,  these  resources  are  finite.  Statements  about  reserves  adequate  to  last 
for  hundreds  of  years  seldom  speak  to  the  feasibility,  let  alone  the 
desirability,  of  extracting  them.  Their  extraction  and  conversion  create 
major  environmental  problems,  and  the  cost  of  energy  will  continue  to  rise 
as  long  as  major  dependence  is  placed  on  them. 

Moreover,  oil,  gas,  and  coal  are  important  sources  of  raw  materials  for 
fertilizer  and  other  petrochemical  industries.  The  world's  growing  demands 
for  food  alone  preclude  continued  long-term  reliance  on  fossil  fuels  as  the 
Nation's  principal  source  of  energy. 

As  other  nations  develop  economically,  their  fuel  requirements  will 
increase  rapidly,  much  as  did  those  of  the  United  States.  These  requirements 
will  place  growing  demands  on  the  world's  supply  of  fossil  fuels.  Many  argue 
that  the  Nation  has  a  responsibility  to  support  its  high  standard  of  living 
from  its  own  resources  and  a  responsibility  to  leave  some  of  its  readily 
available  fossil  resources  to  future  generations. 

Finally,  concern  has  been  expressed  about  the  possible  eventual 
"greenhouse"  effects  of  increasing  the  atmospheric  concentrations  of  carbon 
dioxide  resulting  from  the  use  of  fossil  fuels.  Future  limitations  on 
worldwide  carbon  dioxide  emissions  may  be  necessary.  All  these  reasons 
make  clear  the  need  to  move  as  quickly  as  possible  to  replace  fossil  with 
nonfossil  fuels  for  energy  uses. 

The  Nation  has  already  begun  to  exploit  its  nonfossil  energy  resources. 
Nuclear  power  now  generates  some  5%  of  all  electricity,  and  this  fraction  is 
scheduled  to  increase  to  23%  by  1980.  The  projected  increase  must  be 
ensured  and  accelerated.  Nonfossil  sources  must  increase  sharply  their 
already  large  planned  contribution  to  the  energy  supply  in  the  next  decades. 

The  United  States  has  a  unique  opportunity  to  exert  world  leadership 
by  advancing  the  development  of  nonfossil  energy  technology.  As  reliance 
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on  domestic  fossil  fuels  begins  to  decline,  the  United  States  might  export 
fossil  fuels  to  other  nations  for  a  period.  In  the  longer  range  future  the 
export  of  nohfossil  energy  technology  could  be  a  major  source  of  foreign 
exchange  earnings  and  could  help  other  nations  free  themselves  from 
dependency  on  fossil  fuels. 

In  the  shorter  term,  research  and  development  on  reactor  safety,  waste 
management,  fuel  processing,  and  standardization  of  design  is  urgently 
needed  to  speed  up  the  installation  of  nuclear  reactors. 

Accelerated  research  on  converter  and  breeder  reactors,  to  include  use 
of  the  thorium  cycle,  offers  promise  of  more-efficient  power  production  and 
a  great  reduction  in  fuel  requirements,  with  corresponding  reductions  of  the 
problems  created  by  mining,  waste  disposal,  and  radioactivity.  Breeder 
reactors  offer  the  promise  of  truly  permanent  self-sufficiency  with  minimal 
and  eventually  perhaps  no  extraction  of  ores.  Additional  effort  must  be 
directed  to  the  elements  of  the  nuclear  fuel  cycle  from  mining  to 
reprocessing  methods. 


TASK  5.  EXPLOIT  RENEWABLE  ENERGY  SOURCES 

For  the  long-term  there  is  hope  that  environmentally  clean,  naturally 
renewed  domestic  sources  of  energy  can  be  tapped  at  reasonable  costs. 
Nuclear  fusion  and  central-station  solar  power  now  appear  to  be  the  most 
promising  prospects. 

In  the  short-term  and  mid-term,  however,  much  can  be  done  and  much 
yield  can  be  expected  from  a  sound  program  vigorously  executed.  For 
example,  with  available  technology  the  economic  feasibility  and  reliability  of 
solar  space  heating  and  cooling  should  be  demonstrated  soon.  Considerably 
more  research  and  development  must  be  done  if  significant  amounts  of  the 
indirect  sources  of  solar  energy,  such  as  wind  currents,  ocean  thermal 
gradients,  and  bioconversion,  are  to  be  used. 
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The  Federal  Role  in  the 
National  Program 


The  Federal  Government's  responsibilities  in  the  national  energy 
research  and  development  program  are  to: 

•  Establish  the  goals  of  national  energy  policy,  including  those  for 
energy  research  and  development. 

•  Identify,  in  conjunction  with  private  industry,  the  research  and 
development  needed  to  reach  those  goals. 

•  Ensure,  through  appropriate  exchange  of  information  with 
industry,  that  essential  research  and  development  is  done  by  private 
sources,  joint  private  and  Government  undertakings,  or  Government 
efforts. 

•  Accelerate  technological  advances  throughout  the  energy  system. 

•  Discharge  these  responsibilities  in  a  manner  consistent  with  the 
Government's  nonenergy  responsibilities. 

Whenever  national  goals  coincide  with  those  of  private  industry,  then 
private  industry  should  be  encouraged  to  attain  the  national  goals.  The  free 
enterprise  system  has  repeatedly  demonstrated  its  abihty  to  get  results  fast 
when  given  the  proper  incentives. 

A  competitive,  free  enterprise  market  is  not  well-suited  to  accomplish  all 
the  Nation's  goals.  Considerations,  such  as  environmental  concerns,  basic 
research  needs,  and  national  security,  that  may  not  be  readily  integrated 
into  the  profit  motive  will  not  receive  the  necessary  priority  in  the  market. 
The  Government  should  intervene  to  ensure  adequate  priority  to 
considerations  that  are  deemed  necessary  in  the  national  interest,  but  are  not 
funded  by  the  private  sector. 

GENERAL  GUIDELINES  FOR  FEDERAL/INDUSTRY  PARTICIPATION 

The  major  guidelines  used  in  the  development  of  the  recommended 
program  were  to: 
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•  Maximize  industry  participation,  both  to  conserve  Federal  dollars 
and  to  speed  the  application  of  new  processes. 

•  Tailor  participation  methods  to  individual  industries. 

•  Ensure  that  no  industry  or  firm  realizes  windfall  profits  at  the 
taxpayers'  expense,  while  preserving  appropriate  incentives  that 
reward  successful  innovation. 

•  Use  the  best  existing  capabilities  and  expand  Government  facilities 
only  when  no  capability  exists  nor  can  be  created  in  the  private 
sector. 

•  Press  vigorously  for  the  establishment  of  a  single  Government 
organization  (Energy  Research  and  Development  Administration) 
to  coordinate  the  national  program  and  to  plan,  coordinate,  and 
execute  the  predominant  part  of  the  Federal  program. 

•  Develop  Federal  measures  to  reduce  the  commercial  uncertainties 
of  early  application  of  new  technologies. 

•  Ensure  that  efforts  to  attain  energy  goals  do  not  unintentionally 
compromise  efforts  to  attain  other  national  goals  (e.g.,  price 
stability,  full  employment,  and  consumer  protection). 

•  Ensure  that  Federal  actions  taken  in  pursuit  of  other  national  goals 
also  give  full  consideration  to  their  impact  on  energy. 

•  Attain  energy  goals  with  minimal  interference  in  the  competitive 
market  and  in  close  coordination  with  Federal,  state,  and  local 
regulatory  agencies  in  regulated  sectors. 

The  application  of  these  guidelines  and  consultation  with  industry 
representatives  show  that  the  bulk  of  the  private  effort  will  be  concentrated 
primarily  on  short-term  objectives.  Thus,  the  recommended  Federal  program 
does  not  include  funds  for  all  the  short-term  research  and  development 
contemplated  in  the  national  program.  The  best  estimates  possible  suggest 
that  with  appropriate  policies  the  Government  might  reasonably  expect 
industry-  to  allocate  about  $2.5  billion  per  year  for  direct  energy-related 
research  and  development,  most  of  it  aimed  at  short-term  payoff.  The 
Federal  program  is  designed  to  encourage  private  expenditures  and  to 
conduct  needed  short-term  work  over  and  above  that  expected  to  be  funded 
by  the  private  sector. 

Based  as  it  is  on  the  profit  and  growth  motives,  the  incentive  for  the 
private  sector  to  undertake  research  and  development  expenditures 
diminishes  as  the  expected  time  of  payoff  increases.  Accordingly,  the 
Federal  share  of  the  national  program  must  be  larger  in  meeting  mid-term 
energy  needs  than  in  meeting  short-term  objectives. 

Those  efforts  expected  to  yield  major  payoff  only  in  the  long  term  must 
depend  almost  entirely  on  Federal  funding.  Most  of  these  efforts  are  in  early 
stages  of  development  and  can  be  funded  adequately  without  consuming  a 
major  share  of  the  Federal  budget  for  energy  research  and  development. 

The  range  of  methods  for  Government  participation  extend  from 
monitoring  private  actions  to  conducting  research  in  Government  facilities. 
Among  the  available  methods  are  Government  contracts  for  research  and 
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development  work,  cost-sharing  arrangements  with  private  concerns,  use  of 
Government  facilities  by  private  investigators,  guarantees  of  product  price, 
guaranteed  loans,  guarantees  of  rates  of  return  (as  in  utility  regulation,  for 
example),  and  tariff  or  quota  protection  of  the  domestic  market  to  maintain 
a  price  structure  that  will  stimulate  private  activity. 

One  of  the  hardest  dilemmas  that  will  confront  energy  policy  makers  is 
the  need  on  the  one  hand  for  high  prices  and  profits  to  stimulate  private 
activity  and  the  desire  on  the  other  hand  to  protect  consumers  against  undue 
exploitation.  The  objective  here  should  be  to  reward  to  the  extent  possible 
only  private  activity  that  involves  new  work  or  increased  production  while 
avoiding  windfall  or  "unearned"  profit  increases  to  energy-producing  firms. 

Another  series  of  dilemmas  will  arise  as  measures  aimed  at  energy  goals 
conflict  with  measures  aimed  at  other  national  goals.  Examples  will  be  in 
areas  of  antitrust  enforcement,  taxation,  leasing  of  public  lands,  patent 
rights,  and  attainment  of  ambient  air  quality  standards  as  opposed  to 
emission  standards.  In  these  areas  tradeoffs  among  the  goals  will  be  required. 

Finally,  a  series  of  incentives  over  and  above  research  and  development 
expenditures  will  be  required  to  move  the  research  and  development  results 
into  production  quickly  to  regain  self-sufficiency  by  1 980. 

In  some  cases  the  Government  may  have  to  offer  contingent  guarantees 
to  industry  to  reduce  risks  to  a  level  that  will  ensure  both  direct 
participation  in  research  and  development  and  early  implementation  of 
results.  In  such  cases  (guaranteed  loans,  guaranteed  product  prices,  etc.),  the 
Government  incurs  a  contingent  obligation  similar  to  FHA  or  VA  mortgage 
guarantees.  These  possible  obligations  are  not  included  in  the  Federal  energy 
research  and  development  budget;  they  are  treated  as  possible  costs  of 
realizing  the  most  rapid  impact  on  energy  production. 

Specific  measures  should  be  tailored  to  fit  the  particular  industrial 
conditions.  The  requirement  for  a  comprehensive  and  consistent  set  of 
Federal  poHcies  tailored  to  individual  industrial  conditions  is  only  one  very 
important  reason  why  the  early  creation  of  a  Federal  Energy  Research 
and  Development  Administration  is  essential  to  the  successful  execution  of 
the  national  research  and  development  program. 


RESEARCH  AND  DEVELOPMENT  STRATEGY  OPTIONS 

Energy  policy  makers  will  need  to  make  choices  among  a  number  of 
competing  considerations.  Self-sufficiency,  environmental  improvement,  and 
low  energy  cost  are  the  three  that  are  central  to  energy  issues. 

Energy  research  and  development  policy  makers  also  must  decide  on  the 
relative  emphasis  to  be  given  in  the  Federal  program  to  these  considerations. 
The  different  priorities  that  can  be  placed  on  each  constitute  the  available 
range  of  research  and  development  strategy  options. 
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With  three  considerations,  there  are  ten  possible  strategies:  A  balanced 
strategy  that  gives  equal  emphasis  to  all  three,  and  three  in  which  each 
consideration  is  given  first  priority.  For  example,  if  self-sufficiency  is 
accorded  first  priority,  the  three  strategies  under  that  condition  are:  second 
priority  to  environment  and  third  priority  to  low  cost,  or  second  priority  to 
low  cost  and  third  priority  to  environment,  or  equal  priority  to  environment 
and  low  cost. 

Two  major  reasons  dictate  the  selection  of  the  self-sufficiency/ 
environment/low-cost  Strategy  for  the  Federal  program.  First,  the  three 
possible  self-sufficiency  strategies  are  the  only  ones  consistent  with  the 
urgent  nature  of  the  energy  problems  confronting  the  Nation  and  the 
support  of  the  five  tasks  that  have  to  be  accomplished  for  the  Nation  to 
regain  and  sustain  self-sufficiency. 

Second,  the  competitive  private  sector  already  contains  within  it  one  of 
the  most  powerful  incentives  ever  known  to  reduce  costs:  the  profit  motive. 
There  is  in  the  private  sector  no  corresponding  motive  to  move  toward 
self-sufficiency.  Also,  the  private  incentive  to  clean  up  the  environment  is 
less  compelling  than  the  profit  motive.  Accordingly,  the  Federal  Government 
should  emphasize  research  and  development  programs  aimed  at  regaining 
energy  self-sufficiency  achieved  under  acceptable  environmental  conditions 
and  rely  on  the  market  forces  to  reduce  energy  costs. 

The  implications  of  this  recommendation  must  be  made  clear.  A 
significant  and  sustained  rise  in  the  price  of  energy  relative  to  other 
commodities  can  be  anticipated.  As  the  price  of  energy  rises,  there  will  have 
to  be  some  important  changes  in  the  way  energy  is  used.  Not  all  of  them  will 
be  welcome,  but  the  benefits  of  self-sufficiency  can  more  than  offset  the 
costs. 


CRITERIA  FOR  FUNDING  FEDERAL  PROGRAMS 

Federal  research  and  development  criteria  for  assessing  priorities  among 
competing  research  and  development  programs  and  proposals  include:  the 
current  state  of  scientific  knowledge;  the  probability  of  future  technological 
success;  capital,  resource,  labor  and  environmental  limitations  on  production 
feasibility  and  cost;  and  geographical,  political,  and  other  constraints  on  the 
application  of  new  technologies.  When  allocating  money,  each  program  must 
be  assessed  for  its  probability  of  success,  the  investment  of  research  and 
development  funds  required,  the  timing  and  extent  of  potential  payoff,  and 
noneconomic  aspects. 

The  following  questions  should  be  considered  when  allocating  funds  for 
research  and  development  projects: 

•  What  will  the  project  cost  in  each  year  to  completion? 

•  What    is    the    probability    that    the    project    will   be  successfully 
completed  and  when? 
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•  If  the  project  is  successful,  how  long  will  it  take  to  implement  the 
new  technology? 

•  What  is  the  expected  amount  and  timing  of  the  gain  from  the 
scheduled  implementation? 

•  What  are  the  projected  amounts  and  timing  of  the  costs  of  realizing 
that  gain? 

•  What  is  the  "rate  of  return  on  investment"  expected  from  each 
prcrject  (the  present  value  of  expected  costs  subtracted  from  the 
present  value  of  expected  benefits  and  the  result  divided  by  the 
present  value  of  projected  costs)? 

Projects  should  be  ranked  in  order  of  the  size  of  the  answer  to  the  last 
question,  then  funded  in  sequence  down  that  Ust  to  the  limit  of  the  money 
available  for  energy  research  and  development  if  there  are  no  overriding 
noneconomic  considerations.  If  such  considerations  do  exist,  they  and  their 
impHcations  for  the  program  should  be  stated  explicitly. 

Precise  and  accurate  estimates  of  the  quantities  involved  are  not 
required  to  get  useful  guidance  from  this  approach.  While  absolute  levels  of 
the  quantities  involved  are  impossible  to  specify  with  precision  because  of 
future  uncertainities,  the  direction  and  extent  of  differences  in  the 
magnitude  among  the  various  projects  are  much  easier  to  estimate.  More  can 
be  said  about  how  projects  might  differ  in  the  future  than  can  be  said  about 
the  absolute  values  of  the  crucial  parameters.  One  way  to  do  this  is  to  set  out 
the  sequence  of  events  that  has  to  transpire  for  each  project  to  be 
economically  viable,  then  evaluate  those  sequences  which  are  more  likely  and 
those  which  are  less  likely,  and  determine  whether  the  differences  are  large  or 
small.  These  kinds  of  estimates  are  sufficient  to  provide  useful  funding  prior- 
ity guidance. 

A  number  of  specific  criteria  can  be  identified,  and  estimates  of  "high," 
"medium,"  and  "low"  assigned  to  each  program  area.  With  these, 
semi-quantitative  indicators  (not  measures)  can  be  generated.  These 
indicators  can  help  specify  the  relative  priorities  among  programs.  Indicators 
so  derived  should  not  be  used  as  inflexible  decision  rules.  Rather,  they  can 
serve  as  useful  inputs  to  informed  judgments  about  the  relative  amounts  of 
money  that  ought  to  go  to  the  various  programs. 

A  high  indicator  value  does  not  necessarily  mean  a  large  number  of 
dollars  should  go  to  that  program;  it  means  that  the  program  should  receive 
all  the  reseach  and  development  dollars  that  can  be  spent  prudently  in  the 
area.  How  many  dollars  can  be  spent  prudently  is  a  determination  that  must 
come  from  an  informed  judgment  of  the  program's  history,  its  present 
position,  and  the  prospects  for  its  future  development. 

Because  of  the  claims  of  higher  priority  programs,  a  low-value  program 
may  have  to  be  held  to  a  funding  level  well  below  that  which  could  be  spent 
prudently.  The  absolute  number  of  dollars  going  into  a  low  priority  program 
may  still  exceed  that  going  into  a  high  priority  program  because  of 
differences  in  the  scope  of  the  programs  concerned.  For  example, 
conservation  studies  may  be  the  highest  piiority  program,  but  may  be  able  to 
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absorb  prudently  only  a  few  tens  of  millions  of  dollars,  while  the  nuclear 
fusion  effort,  having  lower  priority,  calls  for  more  money,  yet  still  less  than 
it  could  absorb  prudently. 

To  be  successful  in  augmenting  energy  supplies  or  reducing  demand,  a 
research  and  development  proposal  must  show  promise  of  success  in  three 
successive  stages  and  must  not  be  inconsistent  with  overriding  noneconomic 
considerations.  The  four  areas  of  inquiry  and  the  major  considerations  in 
each  are: 

Research  and  Development  Stage 

•  Adequacy  of  scientific  base 

•  ProbabiHty  of  future  technological  success 

Implementation  and  Production  Stage 

•  Production  capability 

•  Availability  of  ancillary  resources 

•  Environmental  cost  consequences 

Payoff  Stage 

•  Timing  of  payoff 

•  Economics  of  payoff 

Noneconomic  Considerations 

•  Environmental  effects  not  considered  in  costs 

•  National  security 

•  Political 

•  Regional 

A  detailed  explanation  of  the  application  of  these  criteria  is  contained  in 
Appendix  B.  The  results  can  provide  useful  guidance  in  the  assignment  of 
relative  priorities  for  funding.  Program  rankings  derived  from  the  analysis  are 
Hsted  in  Table  5-1  for  the  major  elements  of  the  recommended  program. 

The  program  rankings  are  not,  and  are  not  intended  to  be,  definitive; 
they  are  indicative  of  the  appropriate  relative  funding  priorifies  derived  from 
the  recommended  energy  research  and  development  strategy.  They  are  a 
means  by  which  program  priorities  may  be  estimated  in  the  presence  of  large 
uncertainties  about  specific  future  results. 

Concern  is  often  expressed  as  to  the  availability  of  ancillary  resources 
(water,  transportation,  land  areas,  manpower,  capital)  to  support  the 
application  of  a  prospective  new  technology.  While  these  deserve  some 
consideration,  they  should  not  exert  a  major  influence  on  research  and 
development  funding  for  two  reasons. 
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Table  5-1 
ILLUSTRATrVE  PROGRAM  PRIORITIES  BASED  ON  CRITERIA 


Total 

Total 

Weighted  Criteria 

Rank 

Unwei^ted  Criteria 

Rank 

Conservation 

(70) 

Conservation 

(43) 

Resource  Assessment 

(68) 

Coal  and  Shale  Processing 

(42) 

Oil  and  Gas 

(67) 

Resource  Assessment 

(41) 

Coal  and  Shale  Processing 

(67) 

Oil  and  Gas 

(40) 

Mining  Coal  and  Shale 

(65) 

Fission 

(39) 

Fission 

(63) 

Mining  Coal  and  Shale 

(39) 

Conversion  Techniques 

(55) 

Conversion  Techniques 

(36) 

Advanced  Transportation 

Advanced  Transportation 

Systenns 

(54) 

Systems 

(35) 

Energy  and  Fuel  Transportation 

Energy  and  Fuel  Transportation 

Distribution  and  Storage 

(53) 

Distribution  and  Storage 

(32) 

Geothermal 

(45) 

Fusion 

(29) 

Fusion 

(43) 

Geothermal 

(28) 

Solar 

(40) 

Solar 

(27) 

First,  one  of  the  aims  of  the  research  and  development  itself  is  to  reduce 
the  major  technical  obstacles  to  implementation.  Thus,  a  presently  perceived 
obstacle  that  can  be  reduced  is  a  call  for  more  research  and  development,  not 
less. 

More  importantly,  only  as  application  begins  can  realistic  evaluations  of 
these  supporting  resource  requirements  be  made  and  the  amount  of  the 
limited  resources  that  will  go  to  a  particular  energy  technology  be 
determined.  AJl  the  resources  needed  to  implement  all  the  technologies  in 
the  research  and  development  program  exceed  the  available  supply,  but  this 
does  not  mean  that  any  research  and  development  work  should  be  curtailed. 
It  means  only  that  not  all  technologies  are  going  to  be  implemented  at  their 
maximum  possible  rate.  Those  which  are  implemented,  and  the  speed  with 
which  this  is  accomplished,  will  be  decided  largely  by  the  success  of  the 
research  and  development  program  and  by  the  market,  where  the  users  of 
each  process  must  bid  away  from  other  users  enough  resources  to  support  its 
apphcation.  The  results  will  be  reflected  in  the  energy  price  from  that 
technology,  as  well  as  in  the  prices  of  other  commodities  that  use  the  same 
resources. 

Management  of  the  Federal  Program 

Two  key  elements  are  urgently  required  in  the  management  of  Federal 
energy  research  and  development  if  it  is  to  be  successful:  unity  of  effort  and 
and  flexibility. 

Unity  of  Effort.  The  preceding  section  described  one  method  for 
considering  all  the  Nation's  energy  research  and  development  needs  in  a 
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common  framework.  The  importance  of  such  unified  consideration  in 
planning  the  program  is  self-evident.  The  necessity  fov  unified  direction  and 
coordination  of  the  program's  execution  is  equally  if  not  more  urgent. 

A  first  requirement  for  making  the  most  rapid  possible  progress  toward 
self-sufficiency  is  a  comprehensive  and  detailed  inventory  of  the 
opportunities  for  increasing  production  from  each  of  the  energy  sources, 

increasing  the  efficiency  of  energy  transformation  and  distribution,  and 
decreasing  energy  and  energy  resource  consumption.  These  must  be  defined 
according  to  common  standards  and  evaluated  by  the  same  criteria  used  to 
determine  the  potential  impact  on  the  self-sufficiency  goal.  Centralized 
direction  of  this  effort  will  be  essential  to  charting  the  alternate  paths  to 
self-sufficiency,  selecting  the  most  sensible  path  for  major  emphasis,  and 
providing  backup  options  in  case  of  delays.  A  single  Government  agency  will 
be  required  to  accomplish  these  tasks  effectively. 

For  example,  some  of  the  early  questions  that  will  have  to  be  resolved  in 
the  program's  execution  can  only  be  answered  sensibly  by  a  single  group 
with  overall  responsibility  for  the  program.  The  balance  between  total 
systems  approaches  and  the  role  of  major  systems  components  is  one  such 
question.  Work  must  begin  at  once  on  all  the  component  areas  by  making 
the  best  estimates  possible  of  values  for  the  parameters  of  major  components 
(e.g.,  how  much  will  oil  and  gas  production  increase;  how  much  must  coal 
production  increase;  how  much  coal  will  goto  each  use?).  At  the  same  time, 
the  total  system  must  coritinue  to  be  better  defined  so  these  parameters  can 
be  adjusted  as  work  proceeds  and  initial  results  are  obtained. 

Other  crucial  questions  will  relate  to  what  kind  of  work  and  how  much 
of  it  is  performed  in  Government  laboratories  and  in  industrial  facilities; 
technical  vs.  institutional  or  policy  measures  to  increase  production;  speed  of 
application  vs.  environmental  constraints;  speed  of  research  work  vs.  cost  of 
the  final  process;  when  to  freeze  a  design  and  go  for  application  rather  than 
seek  continued  improvements;  how  much  effort  to  divert  to  immediate 
concerns  vs.  the  effort  going  to  more  distant  concerns;  and  a  host  of  others. 
The  way  these  issues  are  resolved  at  the  outset  of  the  effort  will  have  a  major 
impact  on  the  shape  of  the  entire  effort.  Failure  to  provide  unified, 
coordinated  guidance  and  direction  in  their  resolution  will  invite  if  not 
guarantee  the  program's  failure.  A  plan  for  a  national  research  and 
development  program  and  the  money  to  carry  it  out  are  only  two  of  the  four 
essentials  of  success.  The  other  two  are  an  effective  management  structure 
and  vigorous  execution  responsible  to  changing  conditions. 

Flexibility.  The  remaining  essential  requirement  for  conducting  an 
effective  program  of  the  dimensions  recommended  with  the  urgency 
demanded  by  our  energy  situation  is  the  ability  to  adjust  to  changes  as  they 
occur.  By  its  nature  research  and  development  is  an  expedition  into  the 
unknown.  New  knowledge,  new  discoveries  of  resources  with  existing 
techniques,  and  a  host  of  other  facts  will  generate  rapid  shifts  in  the  needs  of 
individual  programs. 
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The  specific  five-year  program  recommended  herein  appears  now  to  be 
that  best  suited  to  the  Nation's  needs,  but  it  will  have  to  be  modified  in  light 
of  new  circumstances  as  it  is  executed.  The  fiscal  year  1975  budget 
recommendations  are  firm;  they  are  the  way  to  start  the  program.  But 
estimates  for  future  years  and  even  program  totals  should  be  subject  to 
continuing  review  and  evaluation  in  light  of  changes  in  the  Nation's  energy 
situation. 

Flexibility  in  the  application  of  funds  and  their  transfer  among 
programs  will  be  essential  to  the  capability  to  exploit  success.  Changes  in 
priorities  and  reallocation  of  effort  among  programs  and  between  the 
Federal  and  private  sectors  will  be  required.  Again,  only  a  single  agency  with 
the  authority  to  make  such  shifts  can  capitalize  on  opportunities  as  they  are 
discovered  and  shut  off  failures  as  they  are  identified. 

Finally,  flexibility  in  the  approaches  to  dealing  with  industry  will  be 
required.  The  coal  mining  industry,  the  coal  using  industries,  the  oil  and  gas 
industries,  the  transportation  industries,  and  others  all  differ  in  fundamental 
respects.  What  works  best  in  one  industry  may  be  totally  wrong  in  another 
where  conditions  differ.  Accordingly,  the  ability  to  set  specific  goals  and 
constraints  and  to  select,  from  among  the  possible  Federal  measurements, 
that  combination  best  suited  for  each  sector  will  be  crucial  to  the  most 
effective  Government/industry  cooperation. 

Because  the  majority  of  the  energy  production  system  is  privately 
owned,  effective  Government/industry  cooperation  will  be  essential  in 
translating  the  program  results  into  increased  supplies.  Wherever  possible, 
some  form  of  cost-sharing  and  participatory  decision  making  should  be  used. 

When  only  government  management  and  funds  are  involved,  there  may 
be  a  tendency  to  extend  a  project  beyond  the  reasonable  point  of  cutoff, 
even  when  it  is  apparent  to  the  potential  industrial  users  that  the 
undertaking  no  longer  holds  reasonable  promise  for  producing  useful  results. 
Industrial  management  and  partial  industrial  funding  provide  a  method  for 
subjecting  programs  to  the  discipline  of  the  market  place  and  redirecting 
resources  in  a  timely  manner. 

International  Cooperation 

A  final  need  for  a  centralized  management  capability  derives  from 
opportunities  for  cooperative  international  efforts  in  energy  research  and 
development.  A  recent  interagency  task  force  has  identified  the  criteria  that 
should  apply  in  such  efforts  and  the  most  promising  prospects  for 
international  cooperation.  The  task  force  considered  international  research 
and  development  against  a  backdrop  of  four  basic  issues: 

•  Which  technologies  offer  promise  for  cooperative  research  and 
development,  and  which  countries  are  doing  significant  work 
worthy  of  cooperation? 

•  Should  the  programs  be  bilateral  or  multilateral? 
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•  What  role  should  U.S.  industry  play,  and  can  and  should  the 
Government  stimulate  industrial  participation? 

•  What  will  be  the  technology  transfer  and  balance  of  trade 
implications  of  increased  cooperation? 

The  following  criteria  were  used  to  establish  priorities  for  cooperative 
research: 

•  Useful  foreign  technology. 

•  Impact  on  U.S.  energy  deficit. 

•  Time  to  commercial  utility. 

•  Lack  of  barriers  to  information  exchange. 

•  Opportunities  to  expand  cooperation. 

The  five  criteria  refer  to  the  potential  benefit  to  be  derived  from 
cooperative  research  and  development,  and  not  whether  the  technology  in 
question  is  necessarily  high  on  the  hst  of  current  U.S.  domestic  priorities. 
The  task  force  reached  the  followingjudgement: 

•  High  overall  priority:  coal  technology,  geothermal,  energy 
conservation,  environmental  studies,  resource  assessment,  and 
transportation  systems. 

•  Medium  overall  priority:  conversion  technology,  fuel  transport, 
fusion,  hydrogen  economy,  reactor  safety,  and  solar. 

•  Low  priority:  electrical  transmission,  energy  storage,  hydro, 
miscellaneous  sources  such  as  wind  ana  tidal  power,  all  oth"- 
nuclear,  and  oil  and  gas  technology. 

Clearly  a  single  Government  agency  working  in  conjunction  with  the 
Department  of  State  could  better  realize  the  potential  benefits  from  such  a 
program  and  integrate  them  into  the  planning  and  execution  of  the  national 
and  Fedeial  programs  than  can  the  existing  organization,  or  lack  thereof,  for 
Federal  energy  research  and  development. 
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Obstacles  to  Realizing 
National  Energy  Goals 


This  chapter  describes  basic  technological  obstacles  that  stand  in  the 
way  of  decreasing  energy  demand  and  increasing  energy  supply  and 
institutional  factors  that  may  act  as  further  constraints  on  the  choice  of 
programs  to  overcome  energy  shortages. 

TECHNOLOGICAL  OBSTACLES 

Task  1 .  Conserve  Energy  and  Energy  Resources 

Reduce  End-Use  Consumption.  Significant  results  in  energy 
conservation  in  the  absence  of  administrative  controls  cannot  be  attained 
until  research  has  been  conducted  to  overcome: 

•  Insufficient  knowledge  of  the  effects  of  alternative  policy  options. 

•  Inadequate  data  for  predicting  the  extent  to  which  energy 
consumption  is  responsive  to  increases  in  the  relative  cost  of  energy. 

•  Inadequate  identification  of  opportunities  for  substituting 
energy-conserving  practices  and  processes  for  energy-intensive  ones 
throughout  the  economy. 

•  Lack  of  an  adequate  data  base  and  of  models  for  systematic 
analyses  of  the  energy  system  and  the  interactions  of  its  major 
components. 

Improve  Efficiency  of  Energy  Use.  Ways  must  rapidly  be  found  to  meet 
a  given  end-use  energy  demand  with  fewer  energy  resources. 

Industrial  processes  use  approximately  40%  of  all  enei^gy  consumed  in 
the  United  States  today.  Industrial  processes,  equipment,  and  methods, 
whether  dependent  on  heat  or  on  electric  power  are  inefficient.  Major 
increases  in  efficiency  are  possible,  as  demonstrated  by  a  few  pioneering 
industry  studies.  A  chloride  electrochemical  reduction  process  for  aluminum 
production  is  substantially  more  efficient  ihan  the  next  best  alternative  and 
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also  cleaner.  The  payoff  of  increased  efficiency  in  all  types  of  energy  uses 
will  be  prompt  and  continuing,  reducing  resource  use  and  the  environmental 
impact  of  energy  production  and  use.  Major  gaps  in  current  technology  are: 

•    •      Insufficient  development  of  catalysts  to  substitute   for  heat  or 
electric  energy. 

•  Inadequate  methods  for  using  the  waste  heat  of  power  plants  and 
industrial  processes  for  process  heat  and  for  space  heating. 

•  Inadequate    methods    for    using  waste   process  heat   to  generate 
electricity. 

Space  heating  and  air  conditioning  account  for  almost  25%  of  all  energy 
consumed  in  the  United  States  today.  Heating  and  cooling  efficiency  is 
largely  dependent  on  building  design  and  on  the  design  of  the  conditioning 
unit  and  its  control  mechanisms.  Future  construction  and  modifications  of 
present  buildings  should  incorporate  concepts  leading  to  greater  energy 
efficiencies.  The  building  industry  is  so  fragmented,  however,  that  there  is  no 
prospect  of  significant  impact  without  Government  incentives,  and  the 
diverse  building  codes  enacted  by  the  multiplicity  of  independent 
jurisdictions  complicate  the  problem  of  adopting  standard  designs.  Principal 
limitations  to  greater  efficiency  are: 

•  Lack  of  a  total-systems  approach  to  the  energy  needs  of  individual 
buildings  and  clusters  of  adjacent  buildings. 

•  Lack  of  coordination  of  the  solar  heating  and  cooling  approach 
with  building  design. 

The  transportation  sector  accounts  directly  for  about  25%  of  total  fuel 
use  and  more  than  50%  of  oil  consumption.  Shifts  of  travel  practices  from 
truck  and  auto  to  more-energy-efficient  modes  could  reduce  significantly  the 
total  energy  demand  and  local  pollution  levels.  Major  obstacles  to  the  shift 
are: 

•  The    lack    of   general    public    acceptance    of   mass-transportation 
vehicles  and  systems  in  their  current  form. 

•  Inadequate  data  about  the  response  of  citizens  to  incentives  to 
make  more  efficient  use  of  cars. 

Conversion  Techniques.  The  conversion  of  fossil  fuels  and  nuclear  fuel 
to  electricity  is  a  relatively  inefficient  process.  The  newest  central-station 
power  plants  typically  have  efficiencies  of  about  38  to  40%;  the  overall 
industry  average  is  nearer  30%.  The  remainder  is  lost  in  the  form  of  waste 
heat,  which  contributes  to  pollution.  Demand  for  electricity  has  grown  more 
rapidly  than  that  for  other  forms  of  energy;  its  doubling  rate  is  now  10 
years. 

To  supplement  the  regular  steam  cycle,  generating  plants  could,  with 
so-called  "topping  cycles,"  use  the  high-temperature  spectrum  of  the 
combustion  gases.  These  include  magnetohydrodynamic  (MHD)  cycles, 
liquid-metal  cycles,  or  direct  turbine  drive  by  the  hot  gases  before  they  are 
used  to  form  steam.   An  increase  in  overall  system  efficiency  of  15%  is 
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theoretically  possible;  the  savings  in  fuel  would  be  enormous  (in  the  range  of 
25%  or  more),  and  waste-heat  rejection  would  be  reduced  by  as  much  as  40 
to  45%,  which  would  decrease  environmental  problems  as  well.  The  need  is 
urgent  for  work  on: 

•  High-temperature    gas    turbine,    potassium    topping    cycle,    and 
magnetohydrodynamics. 

Materials  for  use  with  high-temperature  working  fluids. 
Cost  and  life  of  fuel  cells. 
Scale  factors  for  commercial-sized  equipment.  • 
Heat  rejection  and  utilization  technology  for  base-load  plants. 
Methods  for  combining  different  technologies  and  processes  to 
achieve  greater  efficiencies  and  reduce  total  heat  rejection. 

Energy  Transmission,  Distribution,  and  Storage.  Once  electric  energy  is 
generated  at  a  power  plant,  it  may  travel  many  miles  to  the  consumer.  In  the 
process,  voltages  are  stepped  up  and  down.  In  general,  the  higher  the  voltage, 
the  smaller  the  losses  in  transmission,  but  the  higher  the  capital  requirement 
for  the  line.  Transmission  Unes  are  designed  to  optimize  the  trade-offs 
between  these  economic  factors.  The  ever-increasing  demand  for  electric 
energy  will  require. more  power  lines  in  the  future  and  power  hnes  of 
increased  capacity.  Major  difficulties  are: 

•  Resolution  of  land-use  and  visual-impact  problems  to  permit  use  of 
more  efficient,  higher  capacity  overhead  transmission  systems. 

•  Costly,  inefficient  underground  cables  with  inadequate  capacity. 

•  Instantaneous  matching  of  generation  to  load  within  and  between 
electric  power  systems. 

•  Lack  of  adequate,  efficient  energy  storage  systems. 

Advanced  Transportation  Systems.  Transportation  uses  25%  of  all 
energy  consumed  in  the  United  States  at  an  efficiency  that  rarely 
exceeds  20%.  Furthermore,  automotive  and  aircraft  engines  today  are 
designed  to  run  only  on  refinery  products  of  crude  oil,  a  pattern  that  cannot 
be  changed  significantly  in  the  near  future.  Because  of  their  intolerance  for 
fuel  substitutes,  automotive  and  aircraft  engines  may  set  the  lower  limit  on 
needs  for  liquid  petroleum  products.  The  supply  of  natural  gas,  which  is  a 
suitable  alternate  fuel,  is  even  more  constrained  than  that  of  liquid 
petroleum  When  an  automotive  engine  converts  fuel  to  mechanical  energy, 
there  are  other  losses  in  the  automotive  power  train  that  further  reduce 
system  efficiency.  Moreover,  vehicles  are  designed  to  optimize  features  other 
than  fuel  economy.  Primary  technological  blockages  to  change  are: 

•  Lack  of  vehicles  designed  to  provide  efficient  transportation  service 
with  minimum  fuel  consumption. 

•  Lack  of  automotive  engines  that  are  both  highly  efficient  and 
environmentally  acceptable. 

•  Inability    to    use    substitute    fuels    and    fuel    supplements   (e.g., 
methanol)  on  a  large  scale. 

•  Inefficient  automotive  power  trains. 
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Task  2.  Increase  Production  of  Oil  and  Gas. 

Oil  and  Gas.  The  ratio  of  proven  domestic  reserves  to  production  for 
both  oil  and  gas  continues  to  fall.  The  recovery  of  oil  from  operating  fields 
averages  only  some  30%  of  the  oil  in  place  and  is  only  some  40%  in  the 
newest  fields.  Every  1%  increase  in  recovery  rates  presents  an  addition  of  4 
billion  barrels  to  U.S.  proven  reserves,  an  amount  equal  to  about  two-thirds 
of  present  annual  consumption. 

Much  gas  exists  in  impermeable  rock  formations  and  cannot  presently 
be  recovered  economically.  Moreover,  theories  that  explain  the  formation  of 
hydrocarbon  resources  predict  the  existence  of  large  undiscovered  reserves. 
Large  areas  contiguous  to  the  continental  United  States  may  contain 
undiscovered  reserves,  although  some  of  them  may  exist  at  depths  that 
cannot  be  explored  and  tapped  economically  with  today's  exploration  and 
drilling  techniques.  Major  technical  obstacles  to  a  rapid  increase  in  domestic 
production  of  oil  and  gas  are: 


•  Lack  of  economic  recovery  methods  for  oil  and  gas  remaining  in 
producing  fields. 

•  Lack    of   recovery    methods    for    gas    trapped    in    impermeable 
formations. 

•  Lack  of  economic  discovery  and  recovery  methods  for  oil  and  gas  at 
great  depths. 

•  Inadequate    methods    for    preventing    large    oil    spills    and    for 
containing  and  cleaning  up  spills  with  minimum  damage. 

Shale  Deposits.  Oil  can  be  produced  by  retorting  shale  to  generate  a 
crude-oil  product  from  the  hydrocarbon-rich  kerogens  of  the  shale  deposits. 
Both  nonnuclear  and  nuclear  methods  of  fracturing  rock  offer  promise  of 
releasing  the  shale  in  forms  suitable  for  in  situ  retorting.  Shale  as  a  source  of 
oil  has  the  advantage  that  its  BTU  content  per  barrel  of  produced  oil  is 
slightly  higher  than  that  of  the  natural  petroleum  product.  In  addition,  shale 
has  a  higher  hydrogen  content  than  does  coal;  so  less  hydrogen  is  needed  to 
produce  the  liquid  fuel.  Some  75%  of  the  richer  shale  deposits  are  located  on 
federally  owned  property.  Major  recovery  problems  are: 

•  Lack  of  economically  viable  and  technically  reliable  methods  for 
retorting  shale  deposits,  especially  in  situ. 

•  Lack  of  adequate  technology  for  fracturing  shale  deposits  in  situ. 

•  Lack  of  environmentally  acceptable  methods  of  handling  the  shale 
debris  generated  by  above  ground  retorting. 

Task  3.  Substitute  Coal  for  Oil  and  Gas 

Mining  and  Direct  Use  of  Coal.  The  energy  content  of  known  domestic 
coal  reserves  is  significantly  larger  than  that  of  any  other  energy  resource 
available  with  today's  technology.  However,  the  use  of  coal  has  dropped 
sharply  in  the  past  two  decades  (Chapter  3).  Approximately  60%  of  coal 
reserves  have  a  sulfur  content  that  is  so  high  that  combustion  emissions  will 
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not  meet  air  quality  standards  without  the  use  of  new  emission-control 
techniques.  The  decline  in  the  use  of  coal  has  resulted  in  a  contraction  of  the 
industrial  base.  Major  obstacles  to  the  use  of  coal  are: 

•  Lack    of  proven  techniques  for  reclaiming  surface-mined  areas, 
especially  in  semiarid  and  arid  regions. 

•  Low  productivity  of  underground  mining  methods. 

•  Limited    ability    to    burn    high-sulfur    coal    in    ways    that    meet 
estabUshed  pollutant  (sulfur  oxides)  emission  standards. 

•  Production  of  undesirable  waste   products  by  current  stack-gas 
scrubbing  methods. 

•  Lack  of  effective  methods  for  removing  micron  particulates  from 
stack  gases. 

Production  of  Gas  and  Oil  from  Coal.  Low-BTU  Gas  from  Coal.  Oil  and 
gas  have  been  produced  from  coal  for  many  years.  The  technology  was  used 
in  Germany  during  World  War  II,  but  it  has  not  been  economically 
competitive  with  other  sources  of  oil  and  gas.  Before  natural  gas  was  widely 
used  as  an  energy  source,  synthetic  gas  was  manufactured  from  coal.  It  is 
acceptable  by  modern  standards.  A  gasifier  using  air  should  be  able  to 
produce  a  clean  low-BTU  fuel  that  could  be  burned  in  most  fossil-fired 
electric  utility  boilers  as  well  as  in  smaller  industrial  boilers.  Only  35  to  40% 
of  the  original  heat  content  of  the  coal  would  be  lost  in  the  conversion 
process.  Rapid  installation  of  improved  gasifiers  could  be  expected  in  the 
utility  industry.  The  principal  impediments  are: 

•  Inadequate  development  of  gasifiers  for  low-BTU  product. 

•  Lack  of  a  high-temperature  desulfurization  process  to  clean  up  the 
gas. 

•  Lack  of  advanced  techniques  to  salvage  the  excess  heat  loss. 

•  High  cost  of  transporting  low-BTU  gas. 

High-BTU  Gas  and  Liquids  from  Coal.  Processes  for  producing 
high-BTU  gas  and  liquids  from  coal  rely  on  increasing  the  ratio  of  hydrogen 
to  carbon  over  that  found  in  coal.  Given  sufficient  price  incentives,  industry 
should  be  able  to  produce  high-BTU  gas  from  coal  at  costs  competitive  with 
naphtha  conversion,  imported  liquified  natural  gas,  or  natural  gas 
transported  from  Alaska.  The  product  from  liquefaction  processes  contains 
less  than  half  the  hydrogen  necessary  to  make  pipeline-quality  gas  from 
coal  but  less  of  the  original  heat  value  is  lost  in  the  process.  The  liquid 
product  is  also  easier  to  transport  and  store.  Principal  obstacles  to 
production  are: 

•  Need  for  a  breakthrough  in  production  of  hydrogen  by  catalysis  or 
other  methods. 

•  High  cost  of  producing  methanol  from  coal. 

•  Lack  of  methods  to  remove  organically  bound  sulfur  in  coal. 

•  Insufficient  knowledge  about  engineering  needs  to  accommodate 
various  grades  and  types  of  coal. 

•  Environmental   constraints,   particularly   the  availability  of  water 
supplies. 
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Task  4.  Validate  the  Nuclear  Option 

Current'  Nuclear  Reactors.  The  present  generation  of  converter  nuclear 
reactors  is  being  installed  at  a  rate  well  below  original  expectations.  In 
addition  to  construction  delays,  licensing  delays,  and  environmental  and 
safety  concerns,  the  evolutionary  nature  of  the  industry  has  resulted  in 
continual  design  changes  in  successive  reactors.  Each  new  design 
modification  has  required  a  full-scale  review  for  licensing  by  the  Atomic 
Energy  Commission.  The  current  plans  for  high-level  waste  disposal  call  for 
storage  of  fission-product  waste  above  ground  for  up  to  100  years  while  a 
permanent  disposal  method  can  be  developed.  There  is  an  urgent  need  to 
improve  the  following  conditions: 

•  Inefficient  fuel  utilization  of  present  light-water  reactor  designs. 

•  Shortage  of  experimentally  confirmed  test  data  on  environmental 
and  safety  problems  associated  with  converter  reactors. 

•  Plutonium    and     fission-product    waste    handling    and    disposal 
problems. 

•  Lack    of    standardization    in    reactor   design   and    site   selection 
procedures. 

Fuels.  The  current  family  of  nuclear  converter  reactors  uses  a  relatively 
inexpensive  fuel  derived  from  high-grade  uranium  and  thorium  ores.  Known 
reserves  of  these  high-grade  ores  are  limited,  and  medium-grade  ores  have  not 
been  well  explored.  To  support  the  expected  growth  in  nuclear  power  plant 
capacity,  the  uranium  mining  industry  must  expand  its  output  fivefold  in  the 
next  12  years.  Obstacles  to  expanded  use  are: 

•  Lack  of  techniques  for  mining  rich  uranium  ores  without  making 
lower  grades  of  ore  less  accessible  for  future  mining. 

•  Need  for  more-efficient  enrichment  techniques. 

•  Need  for  more-efficient  fabrication  and  reprocessing  techniques. 

Breeder  Reactors.  Breeder  reactors  (Liquid  Metal  Fast  Breeder,  Gas 
Cooled  Fast  Breeder,  Molten  Salt  Breeder,  etc.)  are  necessary  to  provide 
longer  term  sources  of  energy  from  nuclear  fission  because  supplies  of 
low-cost  fissionable  material  are  limited.  The  development  of  fuels  and 
materials  in  turn  will  dictate  reactor-design  concepts.  Work  must  be  done  on: 

•  Technical    fuel  and   materials  problems  associated  with  breeder 
reactors. 

•  Excessive   doubling   time  and   specific   fuel  inventory  of  current 
designs. 

Task  5.  Exploit  Renewable  Energy  Sources 

Geothermal.  At  several  locations  geothermal  energy  has  already  been 
harnessed  in  the  form  of  dry  steam  (Geysers,  California)  or  hot  water 
(Wairaiki,  New  Zealand),  but  such  locations  are  rare  and  do  not  contribute 
significantly  to  the  energy  supply.  Larger  reservoirs  of  geothermal  energy 
exist  in  the  form  of  hot  rock,  hot  brine,  geopressurized  zones,  and  magma. 
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Many  such  sources  contain  heat  energy  at  temperatures  that  are  too  low  for 
use  in  conventional  power-generation  systems.  Other  sources  contain 
contaminating  salts  or  other  minerals.  Technical  impediments  to  early 
increased  use  are: 

•  Lack  of  economical  ways  to  find  and  assess  geothermal  reservoirs 
and  determine  their  nature. 

•  Absence  of  recovery  and  use  techniques  for  low-temperature  or 
contaminated  geothermal  resources. 

•  Minimal  understanding  or  control  of  potential  environmental  insults 
(earthquakes,  tremors,  and  disposal  of  vast  amounts  of  noxious 
gases,  minerals,  and  salts)  that  might  result  from  substantial 
geothermal  exploitation. 

Solar.  For  many  years  solar  energy  has  been  used  directly  on  a  small 
scale  to  heat  water  for  homes  or  provide  heat  to  grow  plants.  Unless  solar 
energy  is  concentrated,  however,  the  temperature  rise  associated  with  solar 
heating  is  too  low  to  produce  power  with  conventional  generating 
techniques.  Weather  and  day-night  variations  make  the  supply  of  solar 
energy  intermittent  and  require  that  storage  systems  be  provided  for  times 
when  sunlight  is  inadequate. 

Decentralized  solar  systems  for  space  heating,  water  heating,  and  air 
conditioning  in  buildings  are  technically  feasible  today.  Operating  costs  are 
appealing,  but  initial  capital  costs  are  high.  Thus,  there  is  no  significant 
market  force  to  create  the  necessary  industry.  Demonstrations  with 
Government  buildings  might  help  stimulate  a  significant  market  for 
commercial  buildings  in  the  near  future.  Principal  constraints  are: 

•  Inefficient  solar-energy  collection  technques. 

•  Inefficient  energy  storage  techniques. 

•  High  capital  costs  for  decentralized  heating  and  cooling  systems. 

Fusion.  If  fusion  reactors  become  technically  feasible,  the  world's 
oceans  will  provide  an  inexhaustible  supply  of  fuel.  Several  approaches  to 
the  concept  are  being  explored.  Although  recent  successes  are  encouraging, 
demonstrating  technical  feasibility  and  completing  the  necessary  reactor 
concepts  will  take  considerable  time.  Principal  difficulties  are: 

•  Lack  of  adequate  testing  facilities  to  conduct  critical  scientific 
experiments. 

•  Lack  of  knowledge  as  to  which,  if  any,  of  the  suggested  approaches 
will  lead  to  success. 

•  Insufficient  development  of  materials  for  planned  reactors. 

General  Requirements 

Environment.  Energy  production  and  use  have  been  major  contributors 
to  detrimental  changes  in  air,  water,  and  land  quality.  Increasing  per  capita 
consumption  of  energy  has  been  directly  related  to  increasing  insult  to  the 
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environment.  The  relationship  must  be  altered  if  desired  environmental 
standards  are  to  be  attained. 

It  has  only  recently  been  reahzed  that  efforts  to  increase  the  standard  of 
living  through  increased  energy  use  may  have  undesivable  environmental 
impacts.  As  a  result,  research  has  been  initiated  into  the  nature  of  these 
impacts,  which  arise  from  all  phases  of  the  energy  cycle  from  fuel 
exploration  and  extraction  to  energy  conversion  and  waste  management. 
Major  gaps  include: 

•  Inadequate  knowledge  of  the  physical  and  chemical  transport 
processes  by  which  pollutants  become  distributed  in  the 
environment  and  find  their  way  to  man. 

•  Lack  of  knowledge  about  the  health,  ecological,  welfare,  and  social 
impacts  of  various  energy  systems  and  the  pollutants  they  generate. 
Such  knowledge  is  vitally  needed  to  set  standards,  to  establish 
guidelines  for  the  siting  of  energy  systems,  and  to  direct  research  to 
control  and  ameliorate  these  impacts. 

Basic  Research.  Fundamental  knowledge  of  the  physical,  biological, 
economic,  and  social  la'.'s  thrt  govern  living  patterns  and  the  properties  of 
matter  has  been  the  cornerstone  of  man's  increasing  control  over  the  forces 
of  nature.  The  energy  system  of  the  Nation  is  so  complex  that  there  is  not  a 
single  discipline  that  does  not  play  some  part  in  its  functioning.  Increases  in 
fundamental  knowledge  should  lead  to  greater  understanding,  and  such 
understanding  should  contribute  to  more  efficient  operation  of  the  system. 


Much  technological  development  has  been  characterized  by  empirical 
process  development.  More  often  than  not  it  has  become  difficult  to  move 
beyond  certain  barriers  because  of  a  lack  of  fundamental  knowledge.  In  such 
cases,  basic  disciplines  have  been  called  upon  to  determine  what  relationships 
existed  and  to  find  approaches  to  overcoming  the  problem.  With  recognition 
of  the  energy  shortage  and  with  forecasts  of  increasing  shortages  for  many 
years,  muintaining  the  competence  to  react  quickly  to  such  calls  for 
assistance  is  essential.  Broad  areas  for  basic  research  reflect: 

•  Insufficient  knowledge  of  the  physical  and  chemical  nature  of 
matter. 

•  Insufficient  knowledge  of  biology  and  biological  processes. 

•  Insufficient  knowledge  of  the  economic  and  social  interactions  of 
man. 

Systems  Analysis.  The  complexities  and  dynamics  of  the  United  States 
energy  system  are  such  that  it  is  virtually  impossible  to  discern  even  the 
major  interactions  that  occur  throughout  the  system  or  to  predict  the  effects 
of  changes  to  the  system.  Systems  analysis  is  presently  limited  by: 

•  Lack  of  a  valid  energy  model. 

•  Lack  of  a  valid  up-to-date  data  base  for  the  model. 
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INSTITUTIONAL  CONSTRAINTS  ON  TECHNOLOGICAL  DEVELOPMENT 

Federal  and  State  Environmental  Laws  and  Regulations 

The  National  Environmental  Policy  Act  (NEPA)  of  1969  was  a 
significant  recognition  by  the  Congress  and  the  Administration  that  our 
national  growth  could  no  longer  continue  uninhibited  by  concern  for  the 
environment.  The  Act  requires  that  an  Environmental  Impact  Statement  be 
published  in  draft  form  no  later  than  90  days  before  a  "significant  Federal 
action"  is  taken  that  could  have  an  effect  on  the  environment.  A  final  report 
must  be  published  no  later  than  30  days  before  that  action.  Recent  court 
interpretations  of  the  Act  and  guidelines  dictate  that  the  impact  statements 
must  be  developed  to  support  Congressional  authorization  and  appropriation 
for  the  "activity."  Thus  all  new  or  significantly  altered  programs  will  require 
the  preparation  of  Environmental  Impact  Statements  before  authorization  or 
appropriations. 

Environmental  standards  issued  by  either  the  Federal  Government  or 
state  governments  should  not  be  considered  constraints  to  technological 
development.  Rather,  they  set  requirements  for  research  and  development 
that  must  be  met  if  the  technology  is  to  be  implemented  within  the 
respective  jurisdictions.  There  is  considerable  concern  about  the  validity  of 
many  such  standards  that  have  been  based  upon  incomplete  dat3  and 
analysis  or  a  complete  lack  of  knowledge  regarding  the  impact  of  certain 
pollutants  on  the  environment.  For  instance,  a  major  technological  objective 
is  to  determine  the  effects  of  pollutants  on  the  ecosystem  and  its 
inhabitants.  That  determination  could  establish  a  firmer  basis  for 
environmental  standards,  and  the  standards,  in  turn,  would  determine 
technological  objectives  for  research  and  development  efforts. 

The  pace  of  development  of  particular  types  of  energy  may  ultimately 
be  related  to  public  acceptance.  Delays  in  the  environmental  research 
program  could  result  in  significant  delays  in  the  preparation  of 
environmental  impact  statements,  licensing  of  power-generation  facilities, 
and  the  implementation  of  various  energy  technologies. 

Land  Use  and  Water  Mangement 

The  use  of  land  for  energy-related  activities,  such  as  fuel  extraction, 
siting  of  fuel-conversion  and  power-generating  facilities,  transmission-line 
rights-of-way,  and  waste-management  requirements,  is  becoming  a  significant 
factor.  Regional  and  national  management  policies  must  be  developed  to 
accommodate  competing  needs  for  land  and  water  for  development  of 
energy  resources,  wildlife  conservation,  recreation,  irrigation  and  agricultural 
programs,  and  lumber  and  paper-pulp  industries.  Mining  and  reclamation  and 
especially  conversion  processes  for  coal  require  large  amounts  of  water,  and 
water  is  not  plentiful  in  those  areas  of  the  West  where  vast  reserves  of  coal 
are  located.  An  equitable  distribution  of  land  and  water  resources  to 
competing  claims  must  be  devised.  Such  an  integrated  policy  will  be  required 
to  maintain  the  Nation's  scenic  beauty  and  ecological  integrity  as  it  meets  its 
energy  needs. 
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Federal  and  State  Laws  and  Regulations  Governing  Health  and  Safety  of 
Miners  and  Industrial  Workers 

The  enactment  of  such  laws  as  the  Operational  Safety  and  Health  Act 
(OSHA)  lias  had  a  widespread  impact  on  industry,  generally  in  terms  of 
increased  requirements  for  capital  expenditures  to  provide  much-needed 
additional  safeguards  for  workers'  health  and  safety  and  has  also  resulted  in 
decreased  productivity. 

New  technological  developments  should  produce  equipment  and 
methods  that  are  consistent  with  the  laws  and  regulations.  As  such,  the  laws 
and  regulations  are  not  constraints  to  technological  development  but  are  an 
objective  of  such  development. 

Manpower  Availability  for  Research  and  Development 

In  the  late  1960s,  employment  opportunities  for  scientists  and  engineers 
declined  owing  largely  to  the  termination  of  large  programs  in  the  aerospace 
industries.  More  recently,  conditions  have  stabilized,  and  employment 
among  scientists  and  engineers  is  high.  A  major  increase  in  research  and 
development  funding  could  require  a  major  increase  in  scientific  and 
technical  personnel. 

If  major  increases  in  research  and  development  funding  are  directed  into 
new  fields,  the  pace  may  be  limited  by  the  rate  at  which  investigators  can  be 
educated,  trained,  or  retrained  to  work  in  those  areas.  More  importantly, 
most  of  the  program  categories  comprising  energy  research  and  development 
are  multidisciplinary.  They  rely  on  many  of  the  same  disciplines  for  both 
research  and  development.  A  shortage  of  trained  manpower  can  create  a 
competitive  atmosphere  that  could  result  in  spiraling  wages  and  relatively 
inefficient  use  of  research  and  development  dollars.  Currently  the  number  of 
proposals  for  energy  and  energy-related  research  and  development  projects 
by  firms  and  individuals  in  academic  positions  indicates  that  manpower  is 
available  for  additional  work. 

The  universities  and  industry  have  the  greatest  potential  for  producing 
new  scientific  and  technical  manpower.  Research  and  development  funds 
channeled  to  them  would  produce,  in  addition  to  increased  knowledge,  a 
large  working  force  for  future  research  and  development.  This  force  would 
comprise  both  undergraduate  and  graduate  students  and  older  workers 
retrained  for  new  fields.  Trained  personnel  can  be  retrained  within  a  year  or 
two  and  well-trained  graduate  students  can  be  produced  within  two  to  three 
years. 

These  limitations  on  the  growth  of  an  available  manpower  pool  and  the 
hazards  of  attempting  to  radically  increase  funding  for  programs  that  would 
compete  for  scientific  manpower  dictate  that  extreme  care  be  exercised  in 
designing  the  energy  research  and  development  program  for  the  next  five 
years.  If  major  acceleration  is  necessary  in  certain  program  areas,  such 
acceleration  may  entail  costs  not  only  in  dollars  but  also  in  the  loss  of 
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capability    to    enhance    or    continue  research  and  development  in  some 
competing  programs. 

Government   Policies  Concerning   the   Exchange  of  Information  Between 
Large  Corporations  (Antitrust  Laws)  and  Patent  Rights 

The  public  and  privately  owned  electric  utilities  are  regulated  and  have 
formed  the  Electric  Power  Research  Institute  (EPRI)  to  use  funds  charged  to 
the  rate  base  to  conduct  research  and  development  of  benefit  to  the  entire 
industry. 

By  contrast,  companies  in  the  oil  industry  are  specifically  precluded 
from  joining  together  in  such  a  venture.  As  a  result,  each  oil  company  must 
work  on  its  own  research  and  development  goals;  much  duplication  results. 
Since  different  oil  fields  have  different  physical  characteristics,  a  wide 
variety  of  techniques  has  been  developed  for  drilling,  control,  production, 
and  stimulation  of  oil  and  gas.  If  each  company  could  benefit  from  the 
experience  of  others,  the  net  result  should  be  more  efficient  operations  and 
greater  production.  What  does  not  exist  and  is  precluded  from  existing  is  a 
central  clearinghouse  for  research  and  development  data  and  information 
that  is  in  the  hands  of  individual  oil  and  gas  companies.  If  solutions  are 
developed  by  individual  companies,  proprietary  rights  could  preclude 
widespread  application  or  even  application  in  regions  where  most 
appropriate.  The  oil  industry  is  spending  more  than  $600  million  annually 
for  research  and  development.  With  existing  constraints,  however, 
coordinated  programs  in  the  industry  leading  to  the  necessary  solutions  are 
not  possible. 

The  oil  industry  has  been  reluctant  to  undertake  cooperative  efforts 
with  the  Government  because  rights  to  proprietary  data  could  be 
compromised.  Both  patentable  and  unpatentable  data  are  involved. 

The  same  is  true  for  other  industries.  Individual  companies  fear  that 
funds  invested  in  research  and  development  would  not  be  returned  if  the 
benefits  are  afforded  to  the  industry  as  a  whole. 

The  concept  embodied  in  EPRI  partially  solves  the  problem  by 
permitting  the  industry  to  share  the  risk  as  well  as  the  benefit.  When  only 
one  company  or  a  part  of  the  industry  has  an  interest,  however,  it  should  be 
accorded  some  right  to  the  advantages  of  research  and  development  when  it 
shares  risk  with  the  Government.  It  appears  inconsistent  to  assume  that, 
because  taxpayers'  dollars  are  spent  to  enhance  the  public  good,  an  industry 
that  risks  capital  along  with  the  taxpayer  should  not  be  allowed  to  derive 
specific  benefit.  This  area  needs  much  consideration. 

Government  Policies  Concerning  Leasing  of  Federal  Lands 

Much  of  the  oil,  gas,  oil  shale,  and  geothermal  resources  and  reserves  in 
the  United  States  are  on  public  lands  or  beneath  U.S.  waters.  The 
exploration  and  exploitation  of  those  lands  requires  Government  consent 
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through  leasing.  Many  such  areas  have  not  been  opened  to  leasing,  and  vast 
reserves  and  resources  have  yet  to  be  tapped.  Although  the  outer  continental 
shelf  in  the  Atlantic  Ocean  may  contain  as  much  or  more  oil  and  associated 
gas  than  the  Alaskan  North  Slope,  there  is  as  yet  no  leasing  program  for  that 
area,  and  exploitation  cannot  be  undertaken. 

A  similar  situation  exists  for  the  oil-shale  reserves  located  in  the 
Piceance  Creek  Basin  of  western  Colorado.  About  75%  of  the  rich  shale 
deposits  are  located  on  federally  owned  property.  Although  the  development 
of  these  areas  is  not  primarily  a  research  and  development  function,  the  lack 
of  an  adequate  assessment  of  the  potential  resource  base  is  a  significant 
obstacle  to  energy  policy  formulation  and  research  and  development 
planning. 

Market  Uncertainties 

Industry  cannot  predict  with  any  degree  of  certainty  future  market 
conditions,  e.g.,  the  effects  of  the  rising  prices  of  imported  oil  and  the 
regulated  price  of  natural  gas.  The  significance  of  these  conditions  lies  in  the 
fact  that  projected  shortages  in  the  supply  of  these  commodities  probably 
will  not  be  overcome  by  private  incentives  as  long  as  major  market 
uncertainties  exist. 

Short-run  self-sufficiency  can  be  attained  only  by  imposing  measures 
that  reduce  the  demand  for  energy  to  the  maximum  amounts  that  can  be 
supplied  from  domestic  resources.  Other  policy  decisions  that  permit  the 
maximum  increase  in  domestic  production  will  be  required  to  realize 
short-term  increases  in  the  production  of  energy  from  domestic  resources. 
Measures  to  increase  domestic  supply  must  continue  with  a  view  to  relaxing 
the  nonmarket  measures  imposed  to  reduce  consumption.  The  first  step  in 
this  direction  is  to  accelerate  the  implementation  of  existing  technologies  for 
producing  energy  from  domestic  resources. 

The  overwhelming  majority  of  the  domestic  production  capability  resides 
in  the  private  sector.  Private-sector  investment  decisions  are  made  on  the 
basis  of  expectations  regarding  future  prices  of  energy  rather  than  current 
piices.  Thus,  in  the  absence  of  Government  policies  to  reduce  the 
commercial  uncertainties  of  increasing  domestic  production,  there  will  be  a 
substantial  time  lag  in  the  implementation  of  existing  technology  until 
domestic  producers  are  convinced  that  the  high  prices  are  going  to  prevail  for 
long  enough  to  make  their  investment  profitable. 

Moreover,  other  obstacles  to  rapid  construction  of  additional  domestic 
production  capacity  must  be  removed.  Leasing  policies  that  make  available 
potential  sources  of  domestic  fuels  must  be  devised.  Guarantees  of  prices, 
guarantees  of  rates  of  return  on  investment,  tax  write-off  policies,  depletion 
allowances,  and  other  risk-sharing  measures  to  reduce  the  uncertainty  of 
commercial  ventures  to  acceptable  levels  must  be  considered.  The  dilemma 
confronting  the  Federal  Government  is  that  risk -reducing  measures  may 
diminish  the  incentive  for  private-sector  research  and  development  efforts 
aimed  at  reducing  the  costs  of  doniestic  production. 
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Capital  investments  for  supporting  functions  may  become  limiting.  For 
example,  transportation  of  coal  to  market  or  to  distant  conversion  plants 
will  require  revitalization  of  the  rail  industry  or  construction  of  special  slurry 
pipelines. 

There  are  two  fundamental  difficulties  with  a  market  approach  to 
achieving  domestic  energy  self-sufficiency.  The  effectiveness  of  the  approach 
depends  on  the  expectations  of  private  producers  about  the  continued  high 
level  of  energy  prices  for  substantial  periods  in  the  future.  Given  the 
potential  availabihty  of  cheap  foreign  sources  of  energy  materials,  private 
producers  must  weigh  carefully  the  risks  of  a  major  investment  in  a  high-cost 
technology,  using  domestic  resources.  Supplies  that  can  be  cut  off  quickly 
can  be  turned  on  again  as  quickly.  A  private  producer  who  makes  a  major 
investment  in  an  oil-shale  plant  that  can  produce  and  sell  oil  for  $5  a  barrel 
can  find  himself  in  an  untenable  position  if,  soon  after  production  begins,  oil 
at  $3  a  barrel  becomes  available  from  foreign  sources.  Thus,  relying  primarily 
on  market  forces  to  generate  increased  domestic  production  implies  an 
extended  period  of  administrative  controls  to  restrict  consumption  to 
available  domestic  supphes. 

Research  and  development  expenditures  are  justified  for  a  commercial 
enterprise  only  with  the  expectation  that  they  will  lead  to  a  sufficiently  large 
increase  in  profits  to  provide  an  acceptable  rate  of  return,  compared  to 
alternative  uses  of  the  limited  capital  available  to  the  firm.  In  a  situation 
without  government-guaranteed  product  prices,  there  is  no  assurance  that  a 
private  concern  would  find  major  research  and  development  expenditures, 
with  all  the  uncertainties  involved,  an  attractive  investment  compared  to 
additional  productive  capacity  at  guaranteed  prices  or  rates  of  return. 
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Objectives  of  the  National  Energy 
Research  and  Development  Program 


The  technical  and  scientific  obstacles  and  the  various  political, 
environmental,  manpower,  and  legal  constraints  to  implementation  of  vitally 
needed  energy  technologies  have  been  discussed  in  the  previous  chapter.  The 
accelerated  energy  research  and  development  program  recommended  in  this 
report  is  designed  to  overcome  these  obstacles  as  expeditiously  as  possible. 

It  is  essential  in  planning  a  balanced  research  and  development  program 
both  to  meet  short-term  needs  and  to  ensure  the  means  of  meeting  the 
needs  of  the  decades  beyond  the  short-term.  The  current  scientific 
and  technological  limitations  on  various  promising  programs  are  reflected  in 
the  time  required  before  commercial  application  of  program  results  can  be 
implemented.  In  this  chapter  the  specific  technological  objectives  sought  for 
the  time  periods  defined  as  short-,  mid-,  and  long-term  are  summarized.  This 
listing  indicates  the  allocation  of  effort  according  to  the  different  time 
periods  within  which  the  beginning  of  commercial  payoff  is  expected. 

NEAR-  OR  SHORT-TERM  (PRESENT  TO  1985) 

This  category  includes  research  and  development  objectives  that 
enhance  the  implem.entation  of  existing  technologies,  identify  additional 
resources,  and  improve  the  efficiency  of  existing  techniques,  practices,  and 
processes.  Particular  attention  is  given  to  removing  barriers  to  public 
acceptance,  satisfying  existing  standards,  and  developing  an  improved  basis 
for  standards  in  all  energy  production  and  use  areas.  In  the  list  that  follows, 
objectives  with  most  immediate  commercial  payoff  in  energy  production  or 
conservation  are  marked  with  a  t. 

Task  1.  Conserve  Energy  and  Energy  Resources 

•      Identify   and   quantify   energy-conserving  practices  and  processes 
throughout  the  economy. 
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•  Develop  a  model  of  the  energy  system  and  an  appropriate  data  base; 
use  the  model  to  improve  the  quantitative  understanding  of  the 
energy  system  and  its  interactions  and  to  assist  managers  to  better 
plan  and  manage  energy  research  and  development. 

.    •      Increase  the  efficiency  and  capacity  of  electrical  transmission  and 
distribution  systems,  both  above  and  below  ground. 

•  Increase  the  efficiency  and  capacity  of  energy  storage  systems. 

•  Develop  combined-cycle  technology. 

•  Develop  materials  and  technologies  for  high-temperature  "topping 
cycles,"  including  potassium  topping  cycles  and  magneto- 
hydrodynamics. 

•  Demonstrate  techniques  and  consumer  incentives  that  shift  demand 
to  more  efficient  transportation  modes  for  people  and  goods  for 
both  urban  and  inter-city  travel. 

•  Evaluate  and  demonstrate  vehicle  designs  that  optimize  fuel 
economy  and  develop  more  efficient  engines  that  are 
environmentally  acceptable. 

These  objectives  will  enhance  the  efficiency,  acceptabihty,  or  resource 
base  of  existing  energy  technologies.  Progress  in  achieving  these  objectives 
will  help  attain  the  goal  of  energy  self-sufficiency  and  will  clarify  choices 
among  mid-term  and  long-term  energy  research  and  development  goals  as 
time  goes  on. 

Task  2.  Increase  the  Domestic  Production  of  Oil  and  Gas 

•  Demonstrate  effectiveness  of  new  and  currently  available  methods 
for  secondary  and  tertiary  recovery  from  existing  oil  and  gas  fields 
and  publicize  results. 

•  Develop  methodologies  to  recover  gas  from  tight  formations. 

•  Improve  methods  for  assessing  potential  oil  and  gas  recovery  from 
offshore  sites  and  oil  shales. 

Task  3.  Substitute  Coal  for  Oil  and  Gas  on  a  Massive  Scale 

•  Improve  emission-control  technology  for  coal,  especially  with 
second-generation  stack-gas  cleaners. 

•  Mine  coal  with  improved  techniques  and  more  effective 
reclamation. 

•  Improve  gasifiers  for  production  of  low-BTU  gas. 

•  Enhance  supplies  of  hydrogen  for  coal  conversion  technologies. 

•  Develop  materials  for  the  construction  and  operation  of  coal 
conversion  plants  and  develop  methods  for  handling  solids, 
including  grinding,  transporting,  and  separating  from  liquids. 

•  Demonstrate  economic  viability  and  reliability  of  the  conversion  of 
coal  to  gas  and  oil. 

Task  4.  Validate  the  Nuclear  Option 

•  Evaluate  environmental  and  safety  problems  associated  with 
converter  reactors. 
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•  Standardize  nuclear  reactor  site  selection  procedures. 

•  Demonstrate  safe  procedures  for  handling  and  storing  radioactive 
materials,  including  plutonium. 

•  Develop    long-term   disposal   procedures   for   radioactive   wastes, 
including  plutonium. 

•  Improve  enrichment  techniques  for  uranium. 

•  Improve  fuel  fabrication  and  reprocessing  methods. 

Task  5.  Exploit  Renewable  Energy  Sources 

•  Reduce  capital  costs  for  solar  heating  and  cooling  units. 

•  Find  and  assess  potential  reservoirs  of  geothermal  energy. 

•  Develop  improved  methods  for  extraction  of  heat  from  geothermal 
sources. 

•  Assess  potential  dangers  of  disturbing  geological  formations  by 
extracting  geothermal  resources. 


MID-TERM  PERIOD  (1986-2000) 

Mid-term  energy  research  and  development  program  goals  aim  at 
providing  alternative  energy  sources  and  increased  ability  to  substitute  more 
plentiful  fuels  for  scarcer  ones.  Conservation  and  efficiency  measures, 
conversion  of  coal  to  gas  and  oil,  breeder  reactors,  and  certain  solar  and 
geothermal  sources  are  prime  elements  of  the  mid-term  program.  The  long 
lead  time  for  development  and  implementation  of  these  promising 
technologies  makes  it  urgent  to  accelerate  funding  now  to  meet  expected 
energy  demands  more  than  a  decade  from  now. 

Task  1 .  Conserve  Energy  and  Energy  Resources 

•  Demonstrate  gains  in  efficiency  from  combined-cycle  technologies. 

•  Develop  engines  capable  of  using  a  greater  variety  of  fuels. 

Task  2.  Increase  the  Domestic  Production  of  Oil  and  Gas 

•  Demonstrate  the  economic  viability  of  oil  recovery  from  oil  shale. 
Task  3.  Substitute  Coal  for  Oil  and  Gas  on  a  Massive  Scale 

•  Improve  the  economic  viability  and  reliability  of  conversion  of  coal 
to  oil  and  gas. 

•  Develop  improved  catalysts  for  fuel  conversion  processes. 

•  Maintain  efforts  to  assess  and  minimize  environmental  impacts  of 
energy  production. 

Task  4.  Validate  the  Nuclear  Option 

•  Demonstrate  economic  viability  and  reliability  of  various  breeder 
reactors. 
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•  Evaluate  environmental  and  safety  aspects  of  breeder  reactors. 

•  Develop  fuels  and  materials  for  advanced  reactors. 

Task  5.  Exploit  Renewable  Energy  Sources 

•  Demonstrate  methods  to  produce  significant  amounts  of  electricity 
from  direct  solar  incidence,  from  ocean  thermal  gradients,  from 
wind,  etc. 

•  Develop  photovoltaic,  thermoelectric,  and  bioconversion  techniques 
to  a  significant  level  of  productivity. 

•  Demonstrate  economic  viability  of  advanced  geothermal 
methodologies. 

•  Demonstrate  technical  viability  of  thermonuclear  fusion 
technologies. 


LONG-TERM  PERIOD  (BEYOND  YEAR  2000) 

Many  presently  unanticipated  variables,  of  course,  will  become 
important  in  the  long-term  period.  Changes  in  the  organization  of  society,  in 
the  patterns  of  transportation  and  other  energy  uses,  in  the  needs  of 
industry,  and  in  overall  economic  growth  patterns  may  occur.  The  long-term 
goal  of  the  energy  research  and  development  program  for  self-sufficiency  is 
the  production  of  adequate  amounts  of  environmentally  clean,  low-cost  fuels 
from  relatively  inexhaustible  domestic  sources.  Energy  should  be  available  in 
forms  best  suited  to  the  energy  needs  of  the  various  sectors  of  the  economy. 
Specific  objectives  include: 

Task  1 .  Conserve  Energy  and  Energy  Resources 

•  Improve  technologies  for  conversion  of  fuels  to  electricity. 

•  Improve  methods  for  transmission,  distribution,  and  storage  of 
energy. 

Task  5.  Exploit  Renewable  Energy  Sources 

•  Develop    large-scale    direct    and    indirect    solar-energy  conversion 
programs. 

•  Develop  methods  for  producing  hydrogen  in  large  quantities  at  low 
cost. 

•  Develop  fusion  technologies  to  economically  viable  status. 

•  Provide  advanced  materials  for  fusion  reactors. 


Supporting  Programs 

Certain  supporting  objectives  in  closely  allied  areas  must  be  pursued  as 
complements  to  the  specific  energy  objectives  set  out  above.  The  most 
important  of  these  are: 

•      Enhance  basic  research  into  energy  systems  and  fuel  sources. 
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•  Continue  basic  research  into  chemistry,  physics,  geology,  and 
biojogy  to  identify  new  potentials  and  provide  the  basis  of 
knowledge  for  solution  of  problems  that  experience  shows  will 
arise. 

•  Establish  the  nature,  emission  patterns,  distribution  in  the 
environment,  and  ecological  and  medical  effects  of  pollutants. 

•  Provide  improved  bases  of  knowledge  for  setting  environmental 
standards  and  minimizing  environmental  impacts  from  energy 
technologies. 

•  Develop  detailed  methods  to  enhance  environmental  and  ecological 
integrity  and  overcome  any  necessary  but  undesirable  impacts  that 
have  accumulated. 

•  Create  and  sustain  an  adequate  supply  of  scientifically  and 
technically  competent  manpower  to  support  the  operation  of  the 
energy  system  and  the  research  and  development  program. 

Analysis  of  these  objectives  and  the  time  period  when  they  are  currently 
expected  to  be  achieved  is  a  useful  input  to  the  process  of  designing  a 
balanced  national  energy  research  and  development  program. 
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Appendix  A 


FY  1975-1979  ENERGY  R&D  PROGRAMS 
AND  SUPPORTING  PROGRAMS 

This  appendix  outlines  the  recommended  national  energy  research  and 
development  program  and  supporting  program.  The  appendix  mcludes 
discussions  of: 

Program  Goals 

FY  1975-1979  Program  Objectives 

Contributions  to  the  Energy  System  If  Success  Is  Achieved 

Program  Plan 

Supporting  Evidence 

Budget 
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TASK  1 -CONSERVATION 

A.    REDUCfiD  CONSUMPTION    $210M 

Program  Goals: 

1.  End-Use  Conservation     $1 50IVf 

To  conserve  energy  and  energy  fuels  by  reducing  the  rate  of  growth  in 
consumption  and  to  achieve  this  reduction  while  maintaining  an  acceptable 
standard  of  living  and  environment,  under  conditions  of  minimal  social  and 
economic  dislocation. 

2.  Improved  Management  $  60M 

To  conserve  energy,  energy  sources,  and  energy  research  and 
development  resources  by  providing  analytic  tools  for  comparative  analyses 
of  alternative  energy  strategies  that  will  assist  energy  policy  and  energy 
research  and  development  policy  decision  makers  in  establishing  policies. 

FY  75-79  Program  Objectives: 

1.  End-Use  Conservation 

a.  To  maximize  specific  energy  efficiency  in  buildings  by  developing 
and  demonstrating  improved  design,  construction  techniques  and 
practices,  operational  methods  and  maintenance  practices,  and  use 
of  materials  that  require  less  energy  for  production. 

b.  To  reduce  energy  consumption  in  industrial  processes  by  developing 
and  demonstrating  improved  design,  construction  techniques  and 
practices,  operational  methods,  and  maintenance  practices  and  the 
use  of  materials  that  require  less  energy  for  production. 

c.  To  increase  the  energy  efficiency  of  transportation  systems  by 
developing  and  demonstrating  more  efficient  utilization  of  alternate 
modes,  patterns  of  traffic  flow,  coordination  of  systems  to  urban 
growth  patterns,  and  use  of  local  regulations. 

d.  To  demonstrate  the  energy  efficiencies  to  be  derived  from 
integrated  utility  systems  that  would  provide  a  community  with  all 
utility  services  from  a  single  plant. 

e.  To  develop  appropriate  information  and  data,  with 
cross-energy-sector  applications,  for  analysis  of  the  implications  of 
demographic  trends,  land  use  alternatives,  and  new  technologies  in 
terms  of  their  impact  on  energy  demands . 

2.  Improved  Management 

a.  Develop  and  maintain  an  adequate  base  of  information  and  data  on 
and  improve  existing  and  develop  new  quantitative  models  of  the 
U.S.  energy  system  in  order  to  provide  the  analytical  tools  required 
for  analyses  of  alternative  energy  policies  or  management  concepts. 
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b.  Conduct  assessments,  including  evaluation  of  environmental, 
economic,  and  social  factors,  of  emerging  energy  technologies  and 
integrate  the  results  of  those  assessments  into  evolving  national 
energy  policies  and  strategies. 

c.  Develop  evaluation  criteria  for  the  selection  of  energy  research  and 
development  strategy  alternatives  and  identify  the  trade-offs 
implicit  to  these  alternatives, 

d.  Develop  recommendations  for  systematic  management  of  energy 
research  and  development  including  identification  of  total  resource 
needs  and  the  allocation  of  those  resources  among  competing 
programs,  taking  into  consideration  the  appropriate  roles  for 
Federal  and  private  funding. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

1 .     End-Use  Conservation 

The  potential  savings  available  through  the  application  of  conservation 
measures  are  obviously  very  large  and  difficult  to  predict.  A  20%  savings  by 
2000  is  a  conservative  estimate.  If  30%  of  the  existing  buildings  in  the  U.S. 
are  modified  so  that  their  heating  and  cooling  loads  are  reduced  40%  and 
30%,  respectively,  a  savings  of  3%  of  the  present  total  annual  energy  used  in 
the  U.S.  will  be  realized. 

If  50%  of  the  new  buildings  built  each  year  incorporate  energy 
conservation  design  features  that  result  in  a  40%  savings  in  consumption,  a 
total  savings  of  15%  of  the  present  U.S.  consumption  would  be  realized  at 
the  end  of  10  years. 

Ultimately  a  30%  reduction  in  primary  fuel  requirements  for  industrial 
thermal  processes  is  a  realistic  goal,  throu^  improved  thermal  processes  and 
te  enerev  utilization. 


waste  energy  utilization. 


Improved  transportation  efficiency,  especially  improved  auto  occupancy 
and  improved  management  of  freight,  could  reduce  projected  transportation 
demand  by  about  5%  by  1978  and  10%  by  the  year  2000. 

Market  analysis  shows  that  Modular  Integrated  Utility  Systems 
(combinations  of  various  utility  services  in  a  single  facility)  can  be  utiHzed  to 
service  16%  of  all  new  construction.  Based  on  this  estimate,  energy 
requirements  for  space  heating,  hot  water,  air  conditioning,  and  electricity  in 
new  construction  can  be  reduced  35%  by  1986-a  reduction  of  8.5%  of  total 
energy  requirements  for  residential  utilities. 

2.     Improved  Management 

Improved  management  planning  using  modern  analytic  techniques  and  a 
current  data  base  can  provide  a  means  for  rapid  objective  assessment  of 
energy  system  requirements,  trends,  capabilities,  and  limitations.  The 
decision  maker  would  have  at  his  disposal  a  more  rational  basis  for  assessing 
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trade-off  options  and  the  allocation  of  resources  to  meet  either  energy  needs 
or  research  .and  development  requirements.  Viable  options  for  program 
planning  can  be  analyzed  to  optimize  payoff  with  minimum  expenditures  of 
resources. 

Program  Plan: 

1.  End-Use  Conservation 

Since  too  little  is  known  about  the  specific  opportunities  for  research 
and  development  leading  to  more  efficient  equipment,  building,  and  process 
design,  early  program  emphasis  must  be  on  problem  definition  and  program 
design  and  formulation.  The  FY  1975  objectives  and  expenditures  must,  if 
necessary,  be  applied  to  "software"-or  studies  leading  to  program 
formulation.  That  activity  will  be  supplemented  by  an  acceleration  of  those 
programs  already  underway  where  specific  objectives  are  clear  (e.g.,  Modular 
Integrated  Utility  Systems-MIUS). 

The  software  results  are  expected  to  include  numerous  proposals  for 
"hard"  research  and  development  activities  that  can  be  begun  immediately, 
and  a  rapid  rise  in  program  funding  levels  is  anticipated.  Concepts  for  energy 
conservation  abound,  but  their  imphcit  effects  are  essentially  unknown. 
Once  those  effects  are  better  defined,  it  should  be  possible  to  move  directly 
to  demonstration  projects  in  many  fields.  Other  "software"  results  are 
expected  to  specify  the  need  for  more  research  and  development  on 
component  or  material  design  that  would  result  in  a  rapid  rise  in  laboratory 
experimentation. 

2.  Improved  Management 

Improved  management  must  begin  with  the  development  of  an 
open-ended  data  base  and  models  that  will  provide  for  forecasting  of  impacts 
and  estimated  results  of  various  research  and  development  efforts.  A  second 
level  of  effort  will  be  directed  toward  analyzing  those  alternative  models  on 
a  quantitative  basis  and  translating  the  results  into  management  tools  for 
evaluation  of  research  to  be  undertaken  and  research  and  development 
underway. 

Supporting  Evidence: 

1 .     End-Use  Conservation 

The  general  subject  area  of  process  and  utilizing-device  efficiency  is  so 
broad  that  a  primary  necessity  exists  to  define  those  topics  of  highest 
potential  "payoff  before  detailed  technical  investigation  is  begun  in  earnest. 
The  range  of  disparity  between  theoretical  requirements  for  energy  and 
actual  use  patterns  shows  that  there  is  a  wide  range  of  opportunities  for 
increasing  efficiency.  Land,  building,  and  equipment  designers  and 
contractors,  industrial  users  of  energy,  and  the  individual  consumers 
comprise  a  widely  disparate  field  of  potential  research  and  development 
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partners.  Qearly,  only  the  Federal  Government  can  lead  in  such  a 
fragmented  area  of  investigation,  development,  and  demonstration.  It  should 
be  noted  that  mahy  governmental  pricing  research  and  developmertt 
regulatory  policies  have  been  based  on  an  effort  to  promote  cheaper  or  more 
abundant  energy.  Effort  will  be  needed  to  smooth  a  transition  from  some  of 
these  policies. 

Research  and  development  conducted  under  the  aegis  of  the 
Government  can  produce  new  standards  for  performance  and  design  that 
would  support  policy  incentives  by  the  Executive  and  the  Congress,  and 
demonstration  of  more  efficient  designs  can  lead  to  the  adoption  of  new 
equipment,  methods,  and  construction  that  will  produce  savings  for  the  user 
as  well  as  the  Nation. 

2.     Improved  Management 

Systems  and  planning  analysis  functions  exist  in  all  Government 
agencies  that  are  currently  active  in  energy  or  energy-related  research  and 
development.  Such  functions  are  necessary  for  program  management  and 
analysis.  However,  there  does  not  exist  the  technological  base  for 
management  and  analysis  of  energy  policy  and  research  and  development. 
Decision  makers  are  forced  to  rely  on  multiple  data  bases  and  systems  for 
analysis  purposes.  Both  central  policy  coordinators  and  individual  program 
directors  can  benefit  from  centralized  planning  and  analysis  models  in 
addition  to  the  requisite  agency  support  offices. 


Budget: 

Dollars  in  Millions 


5  Yr. 
1975  1976         1977  1978  1979        Total 


End  Use  Conservation 

Buildings    6.2  10.0  11.0  11.6  11.2  50.0 

Industry     5.4  9.0  14.0  12.8  13.8  55.0 

Transportation     1.8  4.2  4.5  3.0  1.5  15.0 

Integrated  Utility  Systems 4.5  5.0  4.0  1.0  0.5  15.0 

Cross  Energy  Sector  Studies    2.0  3.5  4.0  3.0  2.5  15.0 

TOTAL    19.9  31.1  37.5  31.4  29.5  150.0 
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Budget  (continued): 


Dollart  In  Millions 

5  Yr. 
1975         1976         1977         1978         1979       Total 

Improved  Management 

Energy  Data  Base  and 
System  Modeling 3  3  4  3  3  16 

Technology  Assessment  of 
Emerging  Energy  Systems   2  2  4  4  2  14 

Evaluation  Criteria  for 
Energy  Systems 2  2  1  1  1  7 


Systematic  Management  Analysis 
of  Alternative  Energy 
Futures    


TOTAL 


3 

5 

5 

5 

5 

23 

10 

12 

14 

13 

11 

60 

B.     INCREASED  EFFICIENCY $1440M 

Program  Goals: 

1.  High-Temperature  Gas  Turbine     $315M 

To  conserve  energy  fuels  by  developing  high-temperature  turbine 
systems  that  will  result  in  increased  efficiency  of  energy  conversion. 

2.  Advanced  Cycles,  Fuel  Cells,  and  Other    $21 OM 

To  conserve  energy  fuels  by  developing  more  efficient  methods  for 
converting  fuels  to  useful  energy  (other  than  through  high-temperature  gas 
turbine  systems). 

3.  Advanced  Automotive  Propulsion    $300M 

To  conserve  energy  and  energy  fuels  by  developing  more  efficient 
propulsion  systems  for  automotive  units. 

4.  Rail,  Bus,  Ship,  and  Air  Systems     $205M 

To  conserve  energy  by  developing  more  efficient  propulsion  systems  and 
increasing  the  efficiency  of  use  patterns  of  air,  rail,  bus,  and  ship  systems. 

5.  Energy  and  Fuel  Transmission,  Distribution  and  Storage    $200M 

To  conserve  energy  by  developing  more  efficient  and  reliable  means  of 
transmitting,  distributing,  and  storing  energy  and  energy  fuels  to  meet  the 
demand  sector  of  the  future  in  a  safe,  environmentally  acceptable  way. 
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FY  75-79  Program  Objectives: 

1.  Hig^-Temperatu.re  Gas  Turbines 

a.  To  increase  the  overall  efficiency  and  reliability  of  power 
generation  and  space  heating  systems  by  developing  efficient 
high-temperature  gas-turbine  systems. 

b.  To  develop  a  direct  cycle  gas  turbine  for  use  with  the  high 
temperature  gas  reactor  (HTGR). 

2.  Advanced  Cycles,  Fuel  Cells,  and  Other 

a.  To  increase  the  overall  efficiency  and  reliability  of  power 
generation  by  developing  potassium-vapor  topping  and 
magnetohydrodynamic  (MHD)  conversion  systems. 

b.  To  develop  efficient  and  economical  fuel  cells  for  centralized  and 
decentralized  power  generation. 

c.  To  develop  systems  for  the  economical  conversion  of  wastes  to 
power. 

d.  To  investigate,  evaluate,  and  develop  new  concepts  for  efficient 
energy  conversion. 

e.  To  evolve  the  basic  constituent  technologies  that  enable  the 
substantial  improvement  of  various  power  systems  or  that  make 
feasible  entirely  new  concepts  for  power  generation. 

3.  Advanced  Automotive  Propulsion 

a.  To  improve  the  energy  consumption  efficiency  of  existing 
propulsion  systems  for  autos  and  trucks  and  demonstrate  new 
energy  conservative  vehicle  systems. 

b.  To  explore  and  develop  systems  to  use  alternative  fuels  as 
substitutes  for  fuels  derived  from  crude  oil. 

4.  Rail,  Bus,  Ship,  and  Air  Systems 

a.  To  conserve  energy  by  improving  systems  capability  to  integrate 
mass  transit  systems. 

b.  To  develop  design  and  engineering  improvements  to  increase  energy 
efficiency  of  ships. 

c.  To  improve  efficiency  of  energy  use  by  air  transportation  systems. 

5.  Energy  and  Fuel  Transmission,  Distribution  and  Storage 

a.  To  develop  new  or  improved  technology  for  a-c  and  d-c  bulk  power 
transmission  systems  that  will  provide  the  capability  to  double  the 
present  capacity  (with  further  eventual  increase  to  4  to  10  times 
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present     capacity)     economically     and    without    environmental 
degradation. 

b.  To  develop  underground  transmission  systems  capable  of  matching 
future  overhead  systems  in  both  power  capacity  and  voltage  with  as 
low  a  cost  differential  between  overhead  and  underground  as 
possible. 

c.  To  improve  distribution  system  efficiency  and  reliability  through 
advanced  systems  security/control  methods  and  equipment. 

d.  To  develop  efficient  and  environmentally  acceptable  methods  of 
storing  energy  for  use  during  peak  energy  demand  periods. 

e.  To  develop  advanced  ship  concepts  for  the  transportation  of  fuels 
with  improved  throughput  and  efficiency  and  with  improved 
environmental  and  safety  controls. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

1.  High-Temperature  Gas  Turbines 

Energy  savings  in  the  year  2000  will  amount  to  2  x  10'^  BTU,  if  high 
temperature  gas  turbines  can  be  developed.  Such  turbines  used  in 
conjunction  with  ordinary  steam  cycle  converters  could  raise  the  conversion 
efficiency  of  central  station  power  plants  to  50%  or  greater. 

High-temperature  gas  turbines  directly  coupled  to  heating  system 
burners  could  produce  electric  power  and  reject  the  waste  heat  for  space 
heating  purposes.  The  electric  power  generated  would  be  a  bonus  not 
obtained  in  current  heating  systems.  Some  2  x  10*^  BTU  per  year  could  be 
saved  this  way  by  2000.  A  direct-cycle  gas  turbine  operating  from  the  helium 
coolant  from  the  HTGR  will  reduce  efficiency  losses  that  are  expected  if 
heat  exchange  to  a  second  fluid  is  effected. 

2.  Advanced  Cycles,  Fuel  Cells,  and  Other 

Potassium  topping  cycles  would  conserve  1  x  10^^  BTU  per  year  by 
2000.  MHD  used  in  a  topping-cycle  mode  would  effect  similar  savings. 

Conversion  systems  using  wastes  as  fuels  have  an  unknown  effect  on  the 
energy  system  but  represent  a  major  potential  in  solving  municipal  (and 
other)  waste  disposal  problems. 

Fuels  cells  could  be  used  for  decentralized  conversion  of  fuels  (e.g., 
natural  gas)  to  electric  power  in  homes  or  buildings  or  used  to  replace  peak 
power  generating  systems  at  decentralized  locations. 

3.  Advanced  Automotive  Propulsion 

The  proposed  transportation  energy  research  and  development  program 
will  reduce  transportation  dependence  on  crude  oil  by  22%  in  the  year  1985, 
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by  55%  in  the  year  2000,  and  up  to  100%  after  the  year  2000.  The  proposed 
program  for  auto/trucks  will  result  in  a  projected  savings  of  approximately 
1  billion  barrels  of  oil  per  year  by  1985  and  3  billion  barrels  per  year  by 
2000. 

4.  Rail,  Bus,  Ship,  and  Air  Systems 

Information  will  be  developed  which  could  result  in  operational 
economics  of  aircraft  to  accomplish  a  15%  reduction  in  fuel  use  by  1985. 
The  propulsion  segment  of  the  program  provides  means  for  reducing  aircraft 
fuel  requirements  in  the  mid-1980's  and  beyond  by  major  improvements  in 
engine  technology.  Savings  on  the  order  of  30%  or  more  by  2000  appear  to 
be  feasible;  the  proposed  program  will  initiate  the  research  and  development 
effort  required.  The  successful  completion  of  research  and  demonstration 
projects  directed  toward  a  near-term  reduction  in  transportation  petroleum 
consumption  by  means  of  shifts  to  the  energy  conservative  bus  and  rail 
modes  of  transportation  could  result  in  reducing  the  total  projected 
transportation  energy  consumption  by  3%  in  1985  (0.15  billion  barrels  per 
year)  and  5.8%  in  the  year  2000  (0.36  billion  barrels  per  year).  With 
successful  research  and  development,  potential  power  savings  of  15%  can  be 
made  in  the  operation  of  ships. 

5.  Energy  and  Fuel  Transmission,  Distribution  and  Storage 

Current  technology  applied  to  the  projected  need  for  electrical  power  in 
1985  and  2000  would  result  in  a  doubling  and  quadrupling,  respectively,  of 
power  lines  and  auxiliary  facilities.  The  research  and  development  objectives, 
if  attained,  would  allow  the  transmission  and  distribution  of  the  power  with 
fewer  high-capacity  lines  and  result  in  underground  transmission  of  much  of 
the  increased  supply.  Storage  systems  using  batteries,  electromagnetic,  or 
mechanical  devices  would  reduce  requirements  for  peak  load  generation 
equipment  that  are  inherently  less  efficient  and  make  no  use  of  the  excess 
base  load  capacity  during  off-peak  hours. 

Liquefied  natural  gas  tankers  operating  today  lose  up  to  1 0%  of  their 
capacity  through  evaporation  and  represent  significant  safety  hazards  both 
on  the  seas  and  in  port.  Research  and  development  would  increase  efficiency 
and  mitigate  the  dangers.  New  ship  concepts  such  as  submarine  tankers  and 
extremely  large  barge-tankers  would  allow  the  shipment  of  energy  fuels  from 
arctic  regions,  lower  costs  for  bulk  shipment,  and  obviate  requirements  for 
deep-water  ports  for  deep-draught  tankers. 

Program  Plan: 

1 .     High-Temperature  Gas  Turbine 

An  open-cycle  high-temperature  gas  turbine  will  be  developed  to  the 
point     of     constructing     and     operating    a    combined     cycle     100-MW 
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demonstration  power  plant  by  1979.  A  variety  of  fuel  sources  must  be  tested 
for  compatibility.  Catalytic  combustion  processes,  water  cooling  techniques, 
and  the  application  of  ceramic  materials  for  blades  will  be  included  in  the 
development  program. 

A  high-temperature  gas  turbine  whose  exhaust  is  used  for  space  heating 
will  be  developed.  A  2  to  3-MW  power  plant  demonstration  unit  will  be 
constructed  and  tested.  Following  tests,  several  such  units  will  be  used  by 
the  Department  of  Housing  and  Urban  Development  for  demonstration  in 
model  energy  conserving  housing  developments. 

A  750-MW(e)  hehum  direct-cycle  gas  turbine  facility  will  be  constructed 
to  develop  a  turbine  for  use  with  the  HTGR. 

2.     Advanced  Cycles,  Fuel  Cells,  and  Other 

A  preliminary  design  and  detailed  economic  assessment  of  a  1000-MW 
power  plant  using  a  potassium  topping  cycle  will  define  program 
specifications.  Based  on  these  specifications,  development  will  proceed  to 
include  design,  construction,  and  operation  of  a  pilot  30-MW  potassium 
vapor  topping  cycle  unit  by  1979. 

The  MHD  program  will  accelerate  the  development  of  the  open  cycle, 
liquid-metal  closed  cycle,  and  closed-cycle  plasma  concepts.  All  three 
program  elements  will  address  materials  questions,  systems  analysis,  and 
component  design. 

The  program  directed  toward  the  use  of  wastes  as  fuels  includes  systems 
studies  and  prototype  equipment  development  and  testing  for  combustion, 
biochemical  conversion  and  pyrolysis,  and  combusting  wastes  for  power 
generation  and  auxiliary  emission  control  technology  development.  Six 
incinerator-boiler  pilot  plants  would  be  constructed  or  modified  and 
operated. 

Fuel  cell  development  would  be  extended  substantially  to  produce  pilot 
and  demonstration  plants  for  acid  hydrogen,  methyl  alcohol  molten 
carbonate,  alkaline  hydrogen  and  high-temperature  (1000°C)  solid 
electrolyte  type  cells.  Both  centralized  and  decentralized  applications  would 
be  studied.  Pilot  plants  10  kW  or  larger  are  planned. 

Higher  conversion  efficiencies  may  be  realized  by  utilizing  advanced 
concepts  such  as  Feher  (COj )  cycles,  thermionics,  or  thermogalvanic  cells. 
Applied  research  to  test  these  concepts  is  planned  in  the  FY  1975-1979 
period. 

A  vigorous  program  of  supporting  research  and  development  is  necessary 
to  augment  the  above  program.  Emphasis  will  be  on  metals  and  ceramics 
research  for  high-temperature  application,  thermodynamics,  and  catalysis. 

A-10 


407 


3.  Advanced  Automotive  Propulsion 

Significant  short-term  impact  can  be  achieved  by  conducting  a  program 
of  research,  development,  and  demonstration  to  provide  a  factual  data  base 
for  a  regulatory  program  aimed  at  reducing  automotive  petroleum 
consumption. 

Assessment  studies  will  be  conducted  to  define  the  fuel  economy 
improvements  achievable  with  state-of-the-art  technology  and  with  new 
improved  technology.  Results  will  be  disseminated,  and  development  of  the 
new  technology  will  be  initiated.  Demonstrations  of  fuel  economy 
improvements  achievable  with  this  technology  will  begin. 

Several  propulsion  and  vehicle  systems  will  be  evaluated,  two  of  which 
will  be  brought  to  the  engineering  development  phase.  Preliminary  battery 
design  for  a  moderate  performance  electric  car  will  be  completed  in  FY 
1977,  and  prototype  motors,  controls  and  power  conditioning  will  be 
demonstrated  in  FY  1979.  Studies  will  continue  on  the  technical  and 
economic  feasibility  of  using  fuels  derived  from  domestic  nonpetroleum 
energy  resources  for  automotive  transportation. 

4.  Air,  Rail,  Bus,  and  Ship  Systems 

Significant  short-term  impact  can  be  achieved  also  by  conducting  a 
program  of  research,  development,  and  demonstration  to  provide  a  factual 
data  base  for  a  regulatory  program  aimed  at  reducing  aircraft  petroleum 
consumption.  Studies  will  be  conducted  to  provide  the  technical  basis  for 
operational  measures  which  will  reduce  near-term  fuel  savings  on  current 
aircraft. 

Work  will  be  done  to  provide  the  technical  information  required  by 
developers  of  synthetic  hydrocarbon  fuels  for  assurance  that  the  fuels,  when 
produced,  will  be  suitable  for  current  aircraft  propulsion  utilization  and  to 
devise  and  demonstrate  the  technology  for  alternate  fuels  handling  at 
airports. 

Work  will  be  directed  toward  technology  for  improving  fuel  economy  of 
existing  engine  types,  for  development  of  advanced  fuel-conservation  gas 
turbine  engines,  low-drag  aircraft,  and  for  adaptation  of  aircraft  gas  turbine 
engines  to  the  use  of  alternate  fuels. 

Some  effort  will  be  expended  to  determine  the  technical  and  economic 
feasibility  and  to  generate  critical  long-lead  technology  for  air-cushion 
vehicles,  lighter-than-air  vehicles,  and  very  large  slow  airplanes  as 
energy-conservative  alternatives  to  conventional  aircraft  for  large  cargo 
shipment. 
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New  rail  and  bus  technology  developed  by  industry  and  the  Federal 
Government  .is  proposed  to  be  brought  to  bear  in  new-initiative 
demonstrations.  Major  efforts  for  integrated  bus  transit  systems  are  proposed 
for  a  city  with  a  population  under  1,000,000  to  be  followed  by  a  larger  city 
of  about  2,000,000.  Computer  aided  information  dissemination  systems  will 
be  demonstrated. 

Work  will  be  done  to  improve  those  aspects  of  ship  design  and  operation 
that  impact  on  fuel  consumption  (hull  shape,  propeller  design,  and 
anti-fouling  techniques).  Work  will  continue  on  nuclear  propulsion  for  ships, 
at  least  through  the  exploratory  development  phase. 

5.     Energy  and  Fuel  Transmission,  Distribution  and  Storage 

Development  objectives  during  the  FY  1975-1979  period  include 
prototype  1 1 00-kV  a-c  overhead  transmission  lines  and  a  1 00-MW  d-c 
terminal  demonstration  project.  Four  improved  types  of  underground  cables 
will  be  developed  and  completed  for  commercial  use,  and  model  tests  of 
superconducting  cables  will  be  conducted. 

A  10-MWH  pilot  model  of  a  sodium-sulfur  or  lithium-sulfur  battery  will 
be  built  and  a  superconducting  energy  storage  magnet  will  be  developed  to 
the  prototype  design  stage.  Engineering  development  of  a  flywheel  facility 
will  be  completed. 

Concept  designs  of  surface  and  underwater  ocean  tankers,  especially 
adapted  for  arctic  service,  will  be  completed.  Advanced  designs  for  LNG 
tankers  with  greater  efficiency  and  safety  will  be  developed.  Computer 
controlled  sailing  ships  will  be  studied  and  scale  models  tested.  \ 

Supporting  Evidence: 

1 .  High-Temperature  Gas  Turbines 

Although  gas  turbines  are  now  used  widely,  the  use  of  gas  turbines  in 
sizes  required  for  central  station  base  load  power  production  is  rare,  and 
Hfetimes  are  too  short  to  justify  economic  operation.  Conservative 
management  policies  within  the  utility  industry  retards  acceptance  of  this 
innovation  and  market  formation.  Large  scale  demonstration  is  necessary  to 
encourage  adaption  to  commercial  use.  Research  and  development 
partnership  with  industry  should  be  forthcoming. 

2.  Advanced  Cycles,  Fuel  Cells,  and  Other 

Potassium  topping  cycles  are  technically  feasible,  but  several  materials 
problems  must  be  overcome  before  systems  can  be  built  that  will  operate  for 
lifetimes  required  in  central  power  stations.  Progress  on  MHD  systems  is  also 
materials  dependent. 
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Wastes  used  as  fuel  is  also  a  technically  feasible  concept,  but  the 
economics  of  such  an  industry  will  depend  largely  on  total  system  design  to 
include  recovery  of  other  valuable  resources  (e.g.,  metals).  Cost  analyses  and 
total  system  demonstration  are  required  for  proof  of  the  concepts. 

Fuel  cells  work  today,  but  capital  costs  are  high.  Their  ultimate 
application  may  depend  on  plentiful  supplies  of  natural  or  synthetic  gas  or 
hydrogen.  Less  expensive  catalysts  and  mass  production  methods  may  hold 
the  key  to  reducing  high  initial  costs. 


Advanced  concepts  such  as  Feher  (COj)  cycles,  thermionics,  and 
thermogalvanic  conversion  are  still  in  the  early  stages  of  technical 
evaluation. Theoretical  efficiencies  are  high  (60%  or  greater)  but  much  bench 
scale  testing  is  required  to  prove  concepts  for  eventual  economic  application. 

3.  Advanced  Automotive  Propulsion 

There  seems  to  be  no  insurmountable  manpower  or  capital  availability 
problems  in  developing  greater  efficiency  in  automotive  engine  design  and 
operation.  Certain  engines  including  the  Rankine  and  Stirling  cycle  engines 
are  inherently  more  efficient  than  the  present  internal  combustion  engine, 
and  it  should  be  possible  to  adapt  one  of  these  for  future  use  on  automotive 
systems. 

Widespread  application  of  new  designs  or  concepts  must  be  preceded  by 
industrial  willingness  to  change  long  standing  methods  of  operation  or 
governmental  sanctions. 

4.  Air,  Rail,  Bus,  and  Ship  Systems 

Aircraft  turbines  are  relatively  efficient  at  present,  but  large  savings  in 
fuel  can  be  achieved  through  improvements  in  the  national  air  use  system. 
Similarly,  it  is  imperative  that  much  thought  be  given  to  shifting  transport 
modes  from  relatively  inefficient  automotive  and  air  systems  to  the  more 
inherently  efficient  rail  system.  The  use  of  nonpetroleum  fuels  for  aircraft 
systems  would  effect  a  significant  savings  in  crude-oil  requirements. 


While  ocean  transport  is  still  the  most  economical  form  of  cargo 
shipment,  there  remain  significant  impediments  to  greater  efficiency, 
specifically  in  drag  reduction. 


Nuclear  ships  exist  today,  but  the  economics  of  wider  commercial  use 
must  be  studied  further,  demonstrated,  and  safety  aspects  proven. 
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S.      .  Energy  and  Fuel  Transmission,  Distribution  and  Storage 

Cost  restrictions  inherent  in  underground  transmission  systems  and 
superconducting  magnets  may  require  Federal  tax  incentives  initially.  No 
other  restrictions  in  development  or  operating  skills,  material,  or  equipment 
are  preemptive.  Transmission  systems  with  larger  capacity  are  technically 
feasible,  but  economic  criteria  demand  further  development  for 
cost-reduction  purposes. 

Storage  systems  must  show  economic  advantages  over  peak-load 
generating  costs  that  are  now  incurred. 

The  potential  for  finding  and  exploiting  significant  quantities  of  fuels  in 
the  arctic  regions  demands  that  we  investigate  appropriate  means  for 
economic  and  safe  transport  of  those  fuels  to  U.S.  markets. 

Budget: 


Dollars  in  Millions 


1975  1976         1977  1978  1979        Total 


High-Temperature  Gas  Turbines    ..  18.3        66.8        79.3        76.8        73.8       315.0 

Other 

Potassium  Topping  Cycle     7.0        14.5        26.0        20.5        22.0         90.0 

Wastes  as  Fuel    1.5          2.6          2.3          1.9          1.7         10.0 

Fuel  Cells     5.5          9.5        17.0        21.0        27.0         80.0 

Advanced  Concept     2.0          2.0          2.0          2.0          2.0          10.0 

Enabling  Technology 2.0          3.0          5.0          5.0          5.0         20.0 

Subtotal     18.0        31.6        52.3        50.4        57.7       210.0 

Advanced  Automotive  Propulsion   .  53.0        59.0        59.0        71.0        58.0       300.0 

Air,  Rail,  Bus,  and  Ship  Systems 

Air 10.0 

Rail  &  Bus 4.0 

Ship 6.0 

Subtotal     20.0 
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4.2 

5.8 

6.8 

31.0 

32.5 

36.5 

44.8 

71.2 
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Budget  (continued): 

Dollars  In  Millions 

1975  1976  1977  1978          1979          Total 

Energy  &  Fuel  Transportation 
Distribution  &  Storage 

Overhead  T&D     8.1  7.4  7.4  7.4          9.4         39.7 

Underg-ound  T&D     5.3  7.5  7.8  10.0        12.0         42.6 

Storage    4.2  7.0  11.7  12.5        15.5         50.9 

Systems  Research    2.4  3.6  4.0  2.9          3.9         16.8 

Ship  Delivery  System     7.0  8.0  9.0  12.0        14.0         50.0 

Subtotal                                            27.0  33.5  39.9  44.8        54.8       200.0 
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TASK  2-INCREASED  PRODUCTION  OF  OIL  AND  GAS 

A.    PRODUCTION $310M 

Program  Goats: 

To  increase  the  production  of  oil  and  gas  by  developing  and 
demonstrating  new  technologies  and  extending  current  technologies  that  will 
result  in  rapid  and  economic  in  situ  recovery  of  domestic  resources. 

FY  75-79  Program  Objectives: 

1 .  To  increase  the  production  of  oil  in  operating  fields  by  developing  and 
demonstrating  methods  for  secondary  and  tertiary  recovery  of  residual 
reserves. 

2.  To  increase  the  production  of  oil  and  natural  gas  by  developing  and 
demonstrating  methods  for  stimulating  flow  in  low  permeability 
reservoirs. 

3.  To  increase  the  production  of  synthetic  petroleum  from  oil  shale  by 
developing  and  demonstrating  methods  for  processing  oil  shale  in  situ  to 
recover  liquid  products. 

4.  To  increase  the  production  of  oil  and  gas  by  developing  and 
demonstrating  equipment  design  and  methods  of  operation  that  will 
result  in  more  economical  drilling  operations,  environmentally  sound 
practices,  and  a  concomitant  rise  in  find  rates  and  the  exploitation  of 
deeper  reservoirs. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

It  is  estimated  that  secondary  and  tertiary  recovery  could  increase  the 
production  in  operating  fields  by  260  million  barrels  per  year  by  1985.  This 
could  also  result  in  the  production  of  an  additional  700  billion  cubic  feet  of 
associated  natural  gas  per  year  by  that  time.  Improved  methods  for 
stimulating  the  flow  of  oil  and  natural  gas  in  low  permeability  reservoirs 
could  result  in  recovery  of  an  additional  70  million  barrels  of  oil  and  2.6 
trillion  cubic  feet  of  natural  gas  per  year  by  1985.  Sucessful  development  of 
the  technology  for  processing  oil  shale  in  situ  could  result  in  the  production 
of  200  million  barrels  of  synthetic  oil  per  year  by  1985.  The  development  of 
equipment  and  procedures  for  faster,  deeper,  and  more  economical  drilling 
could  result  in  the  discovery  and  recovery  of  500  million  barrels  of  oil  and 
2.5  trillion  cubic  feet  of  natural  gas  per  year  by  1985.  Better  drilling  and 
operating  policies  could  reduce  the  incidence  of  oil  spillage  and  make 
offshore  operations  more  environmentally  acceptable. 

Program  Plan: 

Combinations  of  four  methods  for  secondary  and  tertiary  recovery  of 
oil  will  be  tested  in  approximately  20  experiments  that  will  include  some  15 
reservoir  types.  These  experiments  will  determine  optimum  methods  appli- 
cable to  particular  reservoirs. 

.Seven  experiments  are  planned  in  three  different  reservoirs  to  determine 
the    potential    of    massive    hydraulic    fracturing    and    chemical    explosive 
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fracturing  for  stimulation  of  low  permeability  formations.  One  further 
nuclear  stimulation  demonstration  is  also  planned.  The  program  is  designed 
to  determine  which  stimulation  technique  or  combination  of  techniques  is 
most  suitable  for  given  reservoir  characteristics. 

In  situ  retorting  of  oil  shale  will  be  tested  in  the  Rocky  Mountain  basins 
using  a  combination  of  several  different  fracturing  techniques  and  retorting 
conditions.  The  recovery  rates  for  each  combination  and  the  control 
problems  encountered  will  be  studied  to  determine  optimum  technical 
design. 

Development  will  be  continued  on  jet  drilling  techniques  and  equipment 
and  spark  cavitation  drilling  concepts.  Field  tests  on  prototype  equipment 
are  planned  to  determine  what  improvements  are  possible  in  rate  of 
penetration  and  capabilities  in  differing  rock  formations.  Better  control 
devices  and  practices  will  be  tested  to  show  potentials  for  reducing  oil 
spillage,  and  oil-spill  cleanup  methods  will  be  assessed. 

Supporting  Evidence: 

Oil  company  research  on  secondary  and  tertiary  recovery  has  been 
significant  (~$30M/year).  The  lack  of  data  exchange  has  inhibited 
widespread  application  of  techniques  or  development  of  techniques  with 
more  general  application.  A  Federal  effort  should  be  capable  of  drawing  the 
technology  base  together  and  effecting  technology  transfer. 

Nuclear  stimulation  of  tight  gas  reservoirs  has  been  successfully 
demonstrated.  Further  testing  is  required  to  demonstrate  economics  and  to 
enhance  efficiency.  Explosive  and  hydraulic  fracturing  is  effective  in  certain 
reservoirs,  but  massive  techniques  are  theoretically  indicated  for 
effectiveness  in  the  tight  reservoirs. 

In  situ  oil-shale  retorting  has  been  successfully  demonstrated  on  a  pilot 
scale. 

Faster  experimental  drilling  techniques  now  exist.  Improvements  are 
required  in  control  technology,  downhole  equipment  developments,  and  in 
extending  operating  lifetimes.  "Blowout"  control  and  oil-spill  cleanup 
development  are  continuing  activities  of  the  oil  industry  but  require  greater 
emphasis  to  support  enlarged  offshore  drilling  activities. 

Budget: 

Dollars  in  Millions 


1975  1976         1977  1978  1979         Total 

Secondary  and  Tertiary  Recovery 

(fluid  injection) 10.7        22.4        20.5        12.0          4.8         70.4 

Stimulation  (conventional 

and  nuclear)     9.1        31.2        23.2        16.6        16.2         96.3 

Oil  Shale  In  Situ 

(conventional  and  nucleai')    9.3 

Advanced  Drilling    2.6 

TOTAL    31.7        89.1        79.5        59.5        50.2       310.0 
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B.     RESOURCE  ASSESSMENT $150M 

Program  Goals: 

To  support  the  increased  production  of  oil  and  gas,  the  substitution  of 
coal  for  oil  and  gas,  and  the  production  of  nuclear  fuels  by  enlarging  the 
qualitative  and  quantitative  inventory  of  domestic  resources  through 
exploratory  techniques  and  new  equipment  and  methods  research, 

FY  75-79  Program  Objectives: 

1.  To  improve  as  rapidly  as  possible  the  knowledge  level  of  domestic 
resources  and  economically  available  reserves  of  oil  and  gas,  both 
onshore  and  offshore. 

2.  To  improve  as  rapidly  as  possible  the  knowledge  level  of  domestic 
resources  and  economically  available  reserves  of  uranium  and  thorium, 

3.  To  assess  the  Nation's  coal  resources  in  terms  of  quality,  regional 
distribution,  and  recoverabihty, 

4.  To  improve  the  information  base  on  the  distribution  and  quaUty  of  oil 
shales  and  tar  sands. 

5.  To  maintain  an  overview  of  the  quantities  and  availability  of  nonenergy 
mineral  resources  essential  to  the  energy-producing  system. 

6.  To  improve  general  exploration  theory  and  technology. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

This  research  and  development  will  lead  not  only  to  knowledge  of  new 
resources  but  also  to  better  ability  to  judge  the  quality  of  existing  resources. 
In  coal  especially  this  will  lead  to  the  ability  to  do  better  other  research  on 
combustion  (which  is  related  to  the  byproduct  content  of  coal  types).  In  the 
oil-shale  area  it  will  also  better  define  sites  for  in  situ  plants. 

Program  Plan: 

Program  activities  would  comprise  70%  research  in  preexploration 
assessment  technology  and  30%  analysis  and  research  in  exploration 
technology  for  onshore  resources;  and  90%  exploration  and  10%  analysis  and 
research  for  offshore  resources. 

Preexploration  assessment  to  include  the  use  of  novel  techniques  will 
enlarge  the  data  base  necessary  to  analyze  regions  where  resources  are 
expected.  The  analysis  effort  will  consist  of  accumulating,  collating,  and 
assessing  data  to  improve  methods  of  determining  resource  availability,  both 
quantitatively  and  qualitatively. 

The  research  effort  is  largely  directed  at  the  development  of  new 
exploration  and  analytic  tools  needed  to  locate  and  assess  new  reserves, 
including  analogic  digital  modeling  of  energy  resource  deposits  and 
identification  of  sedimentary  process  indicators  for  exploratory  work. 

A  viable  technology  transfer  program  is  required  to  disseminate  findings 
to  industrial  users  who  would  conduct  most  actual  exploration  efforts. 
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Supporting  Evidaice: 

Federal  responsibility  for  the  development  of  natural  resources  cannot 
be  properly  discharged  without  knowledge  of  the  resource  base. 
Determination  of  viable  energy  options,  resource  development  priorities, 
public  land  lease  programs,  prices,  and  subsidies  should  be  based  on  reliable 
evidence  of  resource  availability. 

The  current  Federal  research  and  development  resource  assessment 
program  is  not  considered  adequate  to  support  a  vigorous  expansion  in  the 
use  of  domestic  resources.  Rational  development  at  an  increased  pace 
requires  greater  knowledge  than  now  exists  if  the  highest  payoff  at  least  cost 
and  environmental  risk  is  to  be  ensured. 

Industry  welcomes  and  relies  on  Federal  data  and  analyses  to  design 
their  exploration  and  exploitation  programs.  Further,  such  data  and  analyses 
will  provide  a  more  rational  basis  for  the  development  of  national  energy 
policies  and  energy  research  and  development  programs. 

Budget: 

Dollars  in  Millions 
1975  1976         1977  1978  1979         Total 

Petroleum  and  Natural  Gas    6.7  8.3  13.0  20.0  22.0  70.0 

Uranium  and  Thorium   6.3  6.7  8.0  9.0  10.0  40.0 

Coal 3.0  4.0  4.5  4.5  4.0  20.0 

Oil  Shale    1.0  1.0  1.0  1.0  1.0  5.0 

Non-Fuel  Resources     1.0  1.0  1.0  1.0  1.0  5.0 

General  Exploration 
Technology    2.0         2.0  2.0  2.0  2.0         10.0 

TOTAL   20.0       23.0         29.5        37.5        40.0       150.0 
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TASK  3-SUBSTITUTE  COAL  FOR  01 L  AND  GAS 
Program  Goal: 

1.  Mining $325M 

To  develop  and  demonstrate  more  productive,  safe,  low  environmental 
impact  coal  mining  technology  to  the  point  where  the  mining  industry  can 
rapidly  incorporate  this  technology  in  greatly  expanded  future  operations. 

2.  Direct  Combustion $200M 

To  substitute  coal  for  oil  and  gas  by  developing  coal-fired  boilers  for 
electric  power  generation  which  have  improved  thermal  conversion  effi- 
ciency, reduced  costs,  and  acceptable  environmental  impact. 

3.  Synthetic  Fuels $1 270M 

To  substitute  coal  for  oil  and  gas  by  developing  the  technology  for 
converting  coal  to  clean  liquid  and  gaseous  fuels. 

4.  Common  Technology $380M 

To  provide  the  necessary  supporting  research  and  development  to 
achieve  the  other  coal  objectives  and  to  develop  the  technology  necessary  for 
reducing,  to  acceptable  levels,  the  environmental  impact  of  commercial  scale 
coal  processing,  transportation,  conversion,  and  combustion  operations. 

FY  1975-79  Program  Objectives: 

1 .  Mining 

(a)  To  develop  and  demonstrate  surface  coal  mining  systems  featuring 
integrated  extraction  and  reclamation  processes  that  meet 
environmental,  social,  and  economic  constraints. 

(b)  To  develop  underground  coal  mining  systems  that  increase  average 
productivity  to  30  tons/man  shift  with  as  complete  extraction  as 
possible  in  a  manner  that  ensures  safety  and  environmental 
protection. 

(c)  To  develop  systems  for  mining  oil  shale  in  an  environmentally  safe 
and  productive  manner. 

2.  Direct  Combustion 

To  complete  pilot-scale  tests  of  four  methods  of  clean  combustion  of 
coal  and  to  build  and  operate  one  pressurized  fluidized-bed  boiler  system. 

3.  Synthetic  Fuels 

(a)    To  investigate   several   processes   for  converting    coal  to  pipeline- 
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quality    gas    and    to    build    and   operate   a   demonstration    coal 
gasification  plant. 

(b)  To  build  and  operate  three  to  five  pilot  plants  and  two  combined- 
cycle  demonstration  plants  to  test  four  processes  for  converting 
coal  to  gas  of  a  low  BTU  content, 

(c)  To  investigate  several  processes  for  converting  coal  to  liquid  boiler 
and  distillate  fuels,  select  three  or  more  of  these  for  further  testing 
in  pilot  plants,  and  design  one  demonstration  plant. 

(d)  To  support  the  construction  of  two  commercial-scale  plants 
incorporating  state-of-the-art  processes  and  techniques  for 
producing  oil  and  gas  from  coal  and  to  measure,  monitor,  and 
evaluate  the  operation  of  these  plants. 

4.     Common  Technology 

(a)  To  obtain  data  through  laboratory  research  on  materials  and 
component  development  for  various  coal  conversion  processes. 

(b)  To  provide  exploratory  data  for  development  of  new  processes. 

(c)  To  develop  an  economical  method  of  removing  sulfur  dioxide  from 
flue  gas. 

(d)  To  reduce  impurity  and  pollutant  discharges  resulting  from  the 
combustion  of  coal.  ' 

(e)  To  improve  the  technology  for  impurity  removal  from  coal  by 
physical  and  chemical  treatment. 

(0  To  ensure  the  environmental  acceptability  of  commercial  scale 
processes  of  converting  coal  to  gas  and  to  liquids. 

(g)  To  develop  economical  methods  of  disposing  of  wastes  resulting 
from  the  use  of  coal. 

(h)   To  investigate  the  feasibility  of  converting  coal  to  gas  in  situ. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

1.  Mining 

To  attain  energy  self-sufficiency,  U.S.  coal  mining  capability  will  have  to 
at  least  triple  in  this  century.  In  the  near-term  over  600  million  tons/year  of 
additional  coal  production  capacity  will  be  required  by  1985. 

2.  Direct  Combustion 

When  fluidized-bed  boilers  are  developed,  they  will  capture  at  least  25% 
of  the  market  for  new  coal  boilers.  This  implementation  rate  would  result  in 
300  MW  (or  0.2  x  10'^  BTU  fuel  input)  installed  capacity  in  1985  and 
40,000  MW  (2.2  X  10'  5  BTU)  in  the  year  2000. 

3.  Synthetic  Fuels 

As  a  result  of  the  proposed  program,  full-scale  (250  million  cubic 
feet/day)  high-BTU  gasification  plants  could  be  operating  by  1980.  Present 
estimates  point  to  1.2  trillion  cubic  feet/year  of  high-BTU  natural  gas  from 
coal  by  1985  and  3  trillion  cubic  feet/year  by  1990. 
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Commercial  production  of  low-BTU  gas  is  expected  to  proceed  at  a 
rapid  pace  after  successful  demonstration,  and  the  estimated  benefits  of  this 
program  to  the  Nation  are: 

1985  2000 

No.  plants    10  commercial  plants  210  commercial  plants 

Electric  power  32.9  x  lO**  MWH(e)  1 150  x  10^  MWH(e) 

Q  energy  released 

for  priority  uses 0.28x10'5btu  9.8x10'5BTU 

Q  saved  by  high 

efficiency ..  0.014  x  10' ^  BTU  0.49-0.9  x  10' ^  BTU 

Coal  liquefaction  could  produce  250,000  barrels/day  of  liquid  fuels  in 
1985.  By  the  year  2000  it  could  produce  3  to  4  million  barrels/day  of  liquid 
fuels  and  1.5  trillion  cubic  feet  of  by-product  synthetic  pipeline  gas. 

4.     Common  Technology 

Flue-gas  cleaning  and  fuel  cleaning  could  ultimately  impact  upon  the 
entire  industrial,  residential/commercial,  and  utility  market.  Flue-gas 
environmental  control  capabilities  could  be  achieved  on  10  to  16  x  10'^ 
BTU  of  generating  capacity  by  1985  and  20  to  40  x  10'^  BTU  of  generating 
capacity  by  2000.  By  the  year  2000,  yields  of  2  to  6  x  10' '  BTU/year  of 
clean  usable  energy  could  be  obtained  by  fuel  cleaning.  Ultimate  application 
of  pollution  control  technologies  will  allow  achievement  of  air  quality 
criteria  from  fuel  combustion  and,  thus,  continued  use  of  existing  domestic 
coal  as  fuel. 

In  situ  gasification  of  coal  could  produce  large  quantities  of  pipeline- 
quality  gas  without  recourse  to  mining  and  the  disposal  of  processing-plant 
wastes. 

Program  Plan: 

1.     Mining 

The  surface  coal  mining  program  will  develop  and  demonstrate  mining 
and  reclamation  systems  and  equipment  that  would  permit  surface  mining  in 
the  western  and  Appalachian  coal  fields  at  minimum  cost  and  environmental 
impact.  Parficular  attention  will  be  paid  to  demonstration  projects  to  assess 
the  efficacy  of  the  best  present  technology  and  identify  and  resolve 
indicated  deficiencies. 

The  underground  coal  mining  program  will  develop  and  conduct 
demonstrations  of  equipment  systems  for  high-speed  horizontal  mine 
development,  improved  longwall  mining,  continuous  materials  handling 
systems,  improved  roof  control  systems,  commercial  extraction  of  methane 
from  virgin  coal  and  gob  areas,  and  novel  mining  concepts.  Technology  for 
environmental   protecfion   associated  with  underground  mining,  including 
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control   of  subsidence    phenomona,   control    of  chemical   mine   drainage 
effluents,  and  acceptable  methods  of  waste  disposal  will  be  demonstrated. 

The  shale  mining  program  is  directed  toward  heading  off  immediate 
critical  problems  in  oil-shale  mining  in  the  Piceance  River  basin,  Colorado, 
where  mining  may  be  greatly  increased  soon.  Principal  emphasis  will  be  on: 
(1)  systems  analysis  effort  to  adapt  surface  mining  technology  to  the  unique 
problems  of  large-scale  oil-shale  extraction;  (2)  the  development  of  basic 
structural  parameters  for  the  design  of  underground  mines;  (3)  investigation 
of  occurrence  and  movement  of  ground  water  in  the  oil-shale  strata;  and  (4) 
investigation  of  environmentally  acceptable  means  of  restoring  surface-mined 
terrain  to  as  good  or  better  than  original  condition.  New  facilities  will 
include  a  multipurpose  prototype  mine  shaft  to  provide  access  to  the  deeper 
oil-shale  sections. 

2.  Direct  Combustion 

Several  clean  combustion  processes  will  be  developed  and  tested  in  pilot 
plants.  These  include:  (1)  the  pressurized  boiler  concept,  in  which  the 
fluidized  bed  contains  the  heat  transfer  surface  and  the  hot  pressurized 
off-gases  are  expanded  through  a  gas  turbine;  (2)  the  atmospheric  pressure 
concept;  and  (3)  the  direct  turbine  drive  concept.  A  mathematical  model 
describing  the  fluidized-bed  combustion  process  will  also  be  developed.  Each 
of  the  three  variations  will  be  tested  in  a  separate  intermediate  sized  plant 
(30  to  50  MW).  One  full-scale  demonstration  plant  will  be  built. 

3.  Synthetic  Fuels 

The  proposed  plant  for  high-BTU  gasification  involves  the  acceleration 
of  the  present  program  being  conducted  under  the  joint  direction  of  the 
Office  of  Coal  Research  and  the  American  Gas  Association,  and  the  present 
Bureau  of  Mines  program,  as  well  as  a  program  of  supporting  research  and 
development  for  equipment/materials  research  and  development  and  for 
basic  studies  of  gasification  chemistry.  This  plan  includes  the  operation  of 
the  Hygas  process  pilot  plant  and  the  COj -Acceptor  process  pilot  plant, 
completion  of  the  construction  and  operation  of  pilot  plants  for  the 
Synthane  and  Bi-Gas  processes,  and  the  construction  and  operation  of  one 
80  million  cubic  feet/day  demonstration  plant. 

The  low-BTU  gasification  program  includes  the  construction  of  the 
entrained  bed  gasifier  type  pilot  plant  [30  MW(e)  to  50  MW(e)]  within  an 
existing  utility  and  consisting  of  a  gasifier,  a  gas  turbine,  a  waste  heat  boiler, 
and  a  steam  turbine.  Cycle  efficiency  is  estimated  to  be  over  40%  with  initial 
operation  expected  in  1977.  A  fluidized-bed  gasifier  (pressure  type)  pilot 
plant  [30  MW(e)  to  50  MW(e)]  will  also  be  constructed.  Initial  operation  is 
planned  for  1978.  A  slurry  fired  pilot  scale  plant  is  planned  for  initial 
operation  in  1976  or  1977.  This  is  a  pumpable  coal/water  high-temperature 
slurry  feed  system  with  high-temperature  clean  up  of  sulfur  and  particulates 
in  a  single  compact  vessel.  In  addition,  three  to  five  of  the  numerous  new 
concepts    for    low-BTU    gasification    will    be    tested    at    the    pilot    scale. 
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Supporting  development,  including  hot  gas  cleanup  projects,  will  be  carried 
out.  Approximately  two-thirds  of  the  funding  will  be  for  the  two 
demonstration  projects  and  one-third  for  the  smaller  scale  projects. 

The  coal  liquefaction  program  consists  of  a  series  of  interrelated, 
mutually  supporting  projects  that  will  investigate  alternate  methods  to 
liquefy  coal.  The  work  includes  appropriate  pilot  plant,  process  plant,  and 
laboratory-scale  experiments.  The  end  result  is  expected  to  be  a 
demonstration  plant  test  center  where  synergistic  processes  can  be  tested 
singly  and  in  combination  to  show  both  technical  feasibility  and  economic 
viability.  A  solvent  refined  coal  (SRC)  pilot  plant  will  be  completed  and  put 
in  operation. 

In  addition,  it  is  planned  to  support  industry  initiatives  in  funding  the 
construction  of  two  commercial  scale  plants  to  produce  synthetic  fuels  from 
coal  using  state-of-the-art  processes  and  technology.  The  operation  of  these 
plants  will  be  monitored  and  evaluated  to  determine  engineering 
improvements  needed  to  upgrade  processes  and  to  assess  the  potential  for 
further  research  and  development  in  coal  conversion  processes. 


4.     Common  Technology 

Although  the  basic  feasibility  of  producing  gas  and  oil  from  coal  and 
shale  has  already  been  demonstrated,  ultimate  economic  practicality  of  these 
energy  sources  may  depend  either  on  the  development  of  new  procedures  for 
at  least  part  of  these  processes  or  on  the  gradual  improvement  of  existing 
processes,  materials,  and  equipment.  Specific  areas  where  technology 
development  and  support  research  are  needed  include:  equipment 
development,  materials  improvements,  investigation  of  catalysts  and 
chemical  kinetics  for  conversion  processes,  process  development,  and 
hydrogen  production. 

Methods  for  ensuring  the  environmentally  acceptable  combustion  and 
utilization  of  domestic  fuels  will  be  reduced  to  commercial  practice. 
Processes  will  be  developed  and  demonstrated  for  improved  control  of 
particulate,  sulfur  dioxide,  and  hazardous  pollutant  emissions  from 
combustion  flue  gases.  Methods  for  environmentally  sound  coal  conversion 
will  be  reduced  to  commercial  practice.  Technology  for  the  physical  and 
chemical  separation  of  pollutant-forming  constituents  from  coal  will  be 
demonstrated.  Methods  for  ensuring  the  environmental  integrity  of  major 
conversion  technologies  will  be  developed,  and  conversion  process  by- 
product recovery/utilization  will  be  developed. 


Concepts  fdr  the  in  situ  gasification  of  coal  will  be  evaluated  and  tested 
on  a  small  scale  to  determine  the  potential  for  producing  synthetic  gas 
without  recourse  to  mining  and  surface  processing,  thus  reducing  the  overall 
environmental  impact. 
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Supporting  Evidence: 

1 .  Mining 

A  resource  base  of  necessary  research  skills  exists  within  the 
Government  owing  to  existing  programs  in  the  Bureau  of  Mines  and 
Geological  Survey.  Lead  time  exists  in  which  to  develop  skilled  manpower 
for  implementation  of  research  results.  Union  resistance  to  improved  mining 
systems  can  be  expected  to  be  minimal  because  of  historical  union  positions, 
benefits  to  the  miners,  and  the  importance  of  the  energy  crisis.  The 
importance  of  the  crisis  will  also  affect  potentially  inhibiting  legislative 
restrictions.  As  the  economic  incentive  (a  long-term  requirement  for  coal) 
increases,  the  coal  industry  will  be  able  to  adapt  its  financial  and 
management  structure  to  the  necessary  capital  expenditures  for  innovative 
mining  techniques.  The  same  should  hold  true  for  the  mining  equipment 
industry. 

2.  Direct  Combustion 

Much  of  the  technology  in  this  area  is  available  on  a  laboratory-scale 
basis.  Further  engineering  and  development  is  required  to  demonstrate  its 
use  on  a  commercial  scale. 

3.  Synthetic  Fuels 

Several  methods  are  known  for  producing  pipeline  quaUty  and  low-BTU 
gas  from  coal  on  a  laboratory  scale.  The  program  described  will  allow  further 
larger  scale  testing  of  these  processes  and  the  completion  of  a  demonstration 
plant.  The  coal  liquefaction  program  is  based  on  technology  that  has  been 
carried  through  small  scale  equipment  and  is  supported  by  ongoing  pilot 
plant  projects.  The  primary  risk  involves  scale-up,  which  means  that  plant 
outputs  cannot  be  guaranteed  but  product  quality  can.  The  primary  barrier 
to  commercial  acceptance  is  industrial  fear  of  the  magnitude  of  the 
investment  in  commercial  plants.  By  underwriting  the  major  risk,  the 
Government  will  ensure  the  maximum  rate  of  commercial  adoption  of  these 
processes. 

4.  Common  Technology 

The  various  processes  for  burning  and  converting  coal  could  not  be 
pursued  economically  or  rationally  without  parallel  technology  development 
and  supporting  research.  Government  funding  of  the  pollution  control  area  is 
required  in  view  of  the  requirement  for  a  cohesive,  well-directed  research  and 
development  program  to  support  environmental  quality  control.  Private 
industry  cannot  be  relied  upon  to  develop  the  broad  research  and 
development  program  that  is  needed. 
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Budget: 


Dollari  In  Milllont 


5  Yr. 
1978         1976         1977         1978         1979       Total 


Mining  45  57  64  77  82  325 

Direct  Combustion    30  35  40  44  51  200 

Synthetic  Fuels   240  287  264  254  225  1,270 

Common  Technology 90  72  66  72  80  380 

TOTAL   405  451  434  447  438  2,175 
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TASK  4-VALIDATE  THE  NUCLEAR  OPTION 

A.    HTGR,  SAFETY,  WASTE  MANAGEMENT,  ETC $1245.7 

Program  Goal: 

To  guarantee  the  nuclear  option  by  performing  research  and 
development  that  will  enhance  the  safety,  environmental  acceptability, 
reliability,  and  economic  viability  of  nuclear  converter  reactors. 

FY  75-79  Program  Objectives: 

1 .  To  develop  an  improved  basis  for  assessing  the  performance  of  safety 
systems  and  to  develop  improved  safety  systems  and  surveillance 
instrumentation  necessary  to  ensure  the  safe  and  reliable  operation  of 
nuclear  power  plants. 

2.  To  develop  the  control  technology  necessary  to  reduce  nuclear  power 
industry  effluents  to  the  lowest  practical  levels  and  to  develop  to  full 
scale  use  a  safe  and  efficient  means  for  disposing  of  wastes  generated  by 
the  nuclear  power  industry. 

3.  To  develop  techniques  to  reduce  the  environmental  impact  of  thermal 
discharges  from  power  plants  and  to  develop  guidelines  for  more  rapid 
and  standardized  procedures  for  selection  and  review  of  facility  sites. 

4.  To  develop  more  efficient  methods  for  uranium  isotope  separation. 

5.  To  conduct  research  and  development  needed  to  heighten  assurance  of 
safe,  reliable  operation  of  the  HTGR. 

6.  To  develop  satisfactory  fuel  fabrication  and  reprocessing  systems  for 
thorium  to  be  used  in  the  HTGR. 

7.  To  successfully  demonstrate  the  Light  Water  Self-Sustaining  Reactor. 

Contributions  io  the  Energy  System  If  Success  Is  Achieved: 

The  program  proposed  will  ensure  that  nuclear  power  plants  are 
available  to  meet  their  planned  share  of  the  requirements  imposed  by  the 
growth  in  demand  over  the  next  few  decades.  Nuclear  reactors  are  now  used 
to  generate  5%  of  the  Nation's  electrical  power.  This  fraction  is  expected  to 
grow  to  about  23%  by  1980,  49%  by  1990,  and  60%  by  the  year  2000. 

The  program  is  directed  at  ensuring  that  the  technology  and  resources 
are  provided  at  the  appropriate  times  to  meet  these  scheduled  increases  in 
the  role  of  nuclear  power.  It  is  also  directed  at  ensuring  that  current 
apprehensions  about  the  safety  of  nuclear  power  are  met  by  definitive 
research  and  development  at  an  early  time. 

The  HTGR  and  the  light  water  self-sustaining  reactor  can  more 
efficiently  and  economically  utilize  available  uranium  and  thorium  resources 
and  reduce  the  uranium  supply  and  separative  work  requirements  per  unit  of 
power  over  plant  life.  This  will  make  sizable  contributions  toward  conserving 
resources. 
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Program  Plan: 

Theoreti-cal  and  experimental  investigations  will  be  conducted  to  obtain 
more  complete  information  as  to  component  failure  and  accident 
probabilities  for  nuclear  reactors.  Practical  experimental  results  will  be 
derived  from  the  Loss  of  Fluid  Test  Facility  (LOFT).  The  investigations  will 
yield  additional  data  applicable  to  the  design  and  engineering  of  safety 
features  and  the  establishment  of  regulatory  standards. 

The  design  of  an  engineered  waste  storage  facility  will  be  completed  and 
construction  begun  early  in  the  five-year  period.  Studies  will  continue  on 
disposal  of  long-lived  radioactive  wastes  in  geologic  formations,  and  a  pilot 
facility  in  bedded  salt  will  be  constructed.  Ancillary  solidification  processes 
will  be  developed  and  tested.  Development  will  continue,  and  pilot  and 
demonstration  plants  will  be  constructed  to  reduce  or  eliminate  krypton, 
tritium,  and  transuranic  components  from  reactor  and  reprocessing  effluents. 

The  concept  of  the  dry  cooling  tower  to  replace  wet  cooling  will  be  the 
subject  of  a  joint  government-industry  technology  demonstration  in 
Wyoming.  Results  and  other  studies  are  expected  to  lead  to  the  construction 
and  operation  of  a  larger  scale  test  facility  after  1 980. 

A  significant  effort  will  be  directed  towards  enlarging  the  options  for 
siting  of  nuclear  facilities. 

The  search  for  more  efficient  processes  for  uranium  enrichment  will 
include  development  aimed  at  improving  the  gaseous  diffusion  process,  the 
demonstration  of  commercial  feasibility  of  the  gas  centrifuge  process,  and 
exploratory  efforts  to  prove  technical  feasibility  of  isotope  separation  using 
lasers.  The  centrifuge  test  facility  and  ancillary  faciUties  will  be  completed. 

The  base  program  for  the  High  Temperature  Gas  Reactor  (HTGR)  will 
continue  development  of  components  and  the  review  of  safety  features.  The 
completion  of  research  and  development  for  ^  ^^  U-thorium  utilization  in  the 
HTGR  will  include  the  completion  and  operation  of  reprocessing  and 
refabricating  pilot  plants.  Process  demonstrations  will  open  the  path  to  using 
large  resources  of  thorium  in  addition  to  ^  ^^  U. 

An  experimental  core  for  a  self-sustaining  light  water  reactor  using  the 
^^^U-thorium  fuel  cycle  will  be  tested  in  the  AEC's  Shippingport  facility. 

Supporting  Evidence: 

The  current  problem  is  to  ensure  timely  licensing  for  construction  and 
operation  of  nuclear  power  plants.  One  of  the  most  important  near-term 
objectives  in  this  regard  is  to  provide  further  assurance  of  the  safety  of  the 
water  and  gas-cooled  reactors.  A  considerable  expansion  of  the  reactor  safety 
program  needs  to  be  undertaken  to  resolve  questions  raised.  A  related 
question  concerns  the  management  of  highly  radioactive  wastes.  A  final 
solution  to  this  problem  is  probably  not  necessary  in  the  near-term  period, 
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but  study  and  evaluation  of  several  potential  waste-management  methods 
can  result  in  the  selection  of  the  most  promising  interim  and  permanent 
disposal  techniques.  There  must  be  sufficient  assurance  given  that  the 
present  and  proposed  handling  of  these  wastes  is  not  only  satisfactory  for 
the  time  being  but  also  that  the  methods  used  will  not  place  undue  burdens 
on  future  generations. 

One  of  the  principal  problems  will  be  finding  suitable  locations  for 
nuclear  power  plants.  About  50  sites  have  now  been  approved,  and  it  is 
becoming  difficult  in  some  cases  to  locate  new  sites  that  meet  AEC  site 
criteria  for  safety,  are  available,  and  can  supply  water  coolant  needs.  A 
program  on  dry  cooling  towers  is  included  that  will  increase  site  selection 
possibilities  by  reducing  the  need  for  access  to  large  amounts  of  cooling 
water.  The  efficiency  of  the  electrically  generated  power  will  be  about  10% 
lower  when  dry  cooling  towers  are  used,  but  success  of  this  technical 
innovation  will  overcome  a  difficult  siting  problem.  Coupled  with 
development  of  efficient  cryogenic  transmission  methods,  use  of  dry  cooling 
towers  will  permit  clustering  of  power  reactors  in  parks  in  remote  areas  of 
the  country,  where  population  density  is  low  and  land  costs  are  less 
significant. 

A  determined  production  program  will  be  required  to  prevent  shortages 
of  nuclear  fuel  over  the  period  before  the  breeder  is  heavily  relied  on. 
Additional  uranium  isotope  separation  capacity  must  be  provided,  with 
construction  begun  in  the  next  two  years  if  the  enriched-uranium 
requirements  of  the  1980s  are  to  be  met.  Planning  now  for  improvements  in 
isotope  separation  will  ensure  an  adequate  and  low-cost  capability. 


Budget: 

Dollars  in  Millions 


1975  1976         1977  1978  1979         Total 


Reactor  Safety,  Reliability, 

and  Performance    90.6  125.6  143.0  170.5  189.5  719.2 

Uranium  Enrichment 64.2  54.8  57.4  58.4  59.4  294.2 

High  Temperature  Gas  Reactor   ...  40.0  44.7  24.2  26.9  28.0  163.8 

Light-Water  Self-Sustaining 

Reactor    21.4  17.7  9.8  9.8  9.8  68.5 

TOTAL   216.2  242.8  234.4  265.6  286.7  1,245.7 
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B.        BREEDER  REACTORS    $2844.3 

Program  Goal: 

To  guarantee  the  nuclear  option  by  developing  a  safe,  environmentally 
acceptable,  and  economically  successful  breeder  reactor  that  will  draw  upon 
domestic  resources  to  provide  an  alternative  long-term  energy  supply. 

Program  Objectives: 

1.  To  develop  the  technology  for  and  demonstrate  the  commercial 
feasibility  of  the  liquid-metal  fast  breeder  reactor  (LMFBR). 

2.  To  resolve  the  principal  design  and  engineering  problems  of  breeder 
reactors. 

3.  To  develop  the  technology  and  methodology  necessary  to  resolve  safety 
questions  affecting  breeder  reactor  design. 

4.  To  develop  the  necessary  technology,  methods,  and  procedures  for 
handling  and  transporting  plutonium. 

5.  To  develop  the  technology  for  alternative  breeder  concepts  including 
the  gas-cooled  fast  reactor  (GCFR)  and  the  molten-salt  breeder  reactor 
(MSBR). 

6.  To  develop  advanced  technology  that  would  result  in  improved 
utilization  of  fissile  resources. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

Liquid-metal  fast  breeder  reactors  will  begin  to  assume  an  important 
role  by  the  1 990s  and  will  displace  the  light-water  reactors  as  the  principal 
nuclear  plant  by  the  early  part  of  the  next  century.  The  breeder  will  be  a 
more  efficient  electric  generating  plant  thereby  reducing  thermal  discharge  to 
the  environment  and  making  more  than  50  times  greater  utilization  of 
uranium  as  a  fuel  source.  By  the  year  2000,  breeder  reactors  could  be 
providing  more  than  250,000  MW(e)  to  our  electrical  system  which  would  be 
the  equivalent  of  about  13  x  10'  ^  BTU  thermal  input.  The  gas-cooled  fast 
reactor,  although  significantly  behind  the  LMFBR  in  the  developmental 
schedule,  is  a  potential  alternate  to  the  LMFBR,  and,  if  warranted, 
commercial  operations  could  begin  in  the  early  1990s. 

Program  Plan: 

A  comprehensive  LMFBR  technology  effort  is  being  conducted  which 
includes  support  of:  (1)  the  Fast  Flux  Test  Facility  required  to  conduct 
necessary  fuels  and  materials  testing  programs  and  to  demonstrate  the 
performance  of  components  selected  for  LMFBR  use,  and  (2)  an  LMFBR 
demonstration  plant  program. 

The  LMFBR  base  program  includes  the  continued  development  of  fuels 
and  investigation  of  their  behavior  properties  under  different  conditions  and 
with  increased  knowledge  of  the  physics  of  breeder  cores.  Extensive  work 
will   be   accomplished   on   the  development  of  new  components  and  the 
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analysis  of  the  total  reactor  system  incorporating  selected  designs.  The  base 
program  also  includes  support  for  the  operation  of  the  Experimental  Breeder 
Reactor  and  the  Liquid  Metal  Engineering  Center. 

The  engineering  and  safety  aspects  of  the  LMFBR  program  will  include 
the  construction  and  operation  of  an  LMFBR  engineering  facility  and 
advanced  fuels  laboratory,  a  steam  generator  test  facility,  a  safety  test 
facility,  and  a  transient  safety  test  facility.  Technology  development  for 
handling,  transporting,  and  containing  plutonium  will  continue  toward 
establishing  the  most  desirable  methods  and  procedures  for  adoption  as 
standards  and  to  resolve  public  questions  regarding  safety. 

The  program  for  the  GCFR  would  provide  required  technology  on  fuel 
and  reactor  core  development,  physics,  critical  assembly  tests,  and  safety 
analyses.  In  the  MSBR  area  a  fairly  low  level  of  effort  will  be  expended  to 
reevaluate  the  economics  of  this  concept  in  light  of  recent  information  on 
fuel  costs. 

Advanced  technology  research  is  planned  to  develop  new  breeder  fuels 
and  materials  that  can  increase  the  breeding  ratios  and  power  ratings  and 
decrease  the  conservatism  presently  required  in  breeder  designs.  Also, 
neutron  cross-section  information  needed  for  the  design  of  fast  and  safe  te^t 
reactors  will  be  developed. 

Supporting  Evidence: 

Adequacy  of  the  manpower  resources  to  meet  the  research  and 
development  program  will  have  to  be  planned  and  programmed.  There  is 
presently  a  surplus  of  technical  personnel  suited  to  the  research  and 
development  program.  Beyond  the  first  two  years,  additional  trained 
technical  manpower  will  be  needed  in  scientific  and  engineering  disciplines. 
These  will  have  to  come  from  the  universities.  The  requirements  are  within 
the  peak  supply  capability  of  engineering  schools.  Availability  of  manpower 
should  be  no  problem  if  measures  are  taken  to  ensure  vigor  of  the 
educational  programs  during  the  intervening  period. 

The  availability  of  fuel  should  not  present  any  problems  but  will  require 
careful  monitoring  and  management  during  the  expansion  of  the  first- 
generation  non-breeding  reactors  and  plutonium  recycle  employment. 
Operation  of  breeders  in  the  early  years  will  require  additional  uranium 
supplies,  but,  as  newly-bred  fuel  becomes  available,  the  demands  for  uranium 
will  decline  relative  to  continuation  of  a  light-water  reactor  economy. 


Capital  costs  of  breeder  reactors  must  be  kept  within  a  range  that  does 
not  greatly  exceed  current  reactor  capital  costs  so  that  the  fuel  cost  savings 
realized  by  breeders  will  be  sufficient  to  permit  total  power  generation  costs 
to  be  lower  for  breeders. 
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Budget: 


Dollars  in  Millions 


1975         1976         1977  1978  1979         Total 


Liquid  Metal  Fast  Breeder   477.0  538.6  510.8  524.2  506.0  2,556.6 

Gas  Cooled  Fast  Breeder    17.0  23.0  29.0  33.0  38.0  140.0 

Advanced  Technology   21.5  24.5  30.5  34.0  37.2  147.7 

TOTAL    515.5  586.1  570.3  591.2  581.2  2,844.3 
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TASK  5-EXPLOIT  RENEWABLE  ENERGY  RESOURCES 

A.    FUSION $1450M 

Program  Goal: 

To  guarantee  the  nuclear  option  in  the  long  range  by  developing  the 
technology  necessary  for  a  fusion  reactor  to  provide  an  inexhaustible, 
economically  competitive,  inherently  safe,  and  environmentally  acceptable 
supply  of  energy  for  domestic  consumption. 

Program  Objectives: 

1.  To  conduct  theoretical,  computational,  and  experimental  studies  in  the 
body  of  knowledge  that  predicts  the  behavior  of  thermonuclear  fusion 
experiments  and  the  operating  characteristics  of  fusion  reactors. 

2.  To  develop  the  technology  necessary  to  perform  fusion  research. 

3.  To  investigate,  develop,  and  establish  the  feasibility  of  low-density 
closed  (tokamak),  high  density  closed  (theta  pinch),  and  open 
(mirror)  magnetic  confinement  systems  as  a  basis  for  practical  fusion 
power  generation. 

4.  To  investigate,  develop  and  establish  the  feasibility  of  laser  fusion  as  a 
basis  for  practical  fusion  power  generation. 

5.  To  develop  the  engineering  base,  qualify  materials,  develop  components, 
and  conduct  engineering  studies  necessary  for  the  design,  construction, 
and  operation  of  prototype,  demonstration,  and  commercial  fusion 
power  reactors. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

Fusion  power  systems  are  being  developed  primarily  for  electric  power 
generation.  Since  the  fuel  supply  for  fusion  is  effectively  infinite  and  its 
safety  and  enviromental  features  are  very  attractive,  fusion  power  reactors 
could  eventually  become  the  primary  source  of  electric  power  for  the  United 
States. 

Because  fusion  power  plants  have  the  potential  for  high-temperature 
operation,  they  would  be  attractive  for  combining  with  industrial  and 
municipal  systems  that  could  utilize  the  rejected  heat.  Examples  of  potential 
applications  are  numerous:  basic  manufacturing  processes,  water 
desalination,  mineral  and  fossil  fuel  processing,  space  heating,  and  air 
conditioning,  to  name  a  few. 

The  commerciaHzation  of  fusion  power  reactors  would  occur  at  the  time 
of  the  successful  operation  of  a  fusion  demonstration  reactor.  The  goal  of 
the  projected  program  is  to  begin  operation  of  this  system  by  1995. 

Fusion  reactors  could  be  producing  commercial  electric  power  in  the 
first  decade  of  the  next  century  and  by  2020  could  add  18  x  10'  *  BTU  of 
energy  input  to  our  electrical  system. 
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Program  Plan: 

The  research  subprogram  will  develop  the  knowledge  to  predict  the 
performance  of  plasma-confinement  experiments  and  the  operating 
characteristics  of  fusion  power  reactors.  In  order  to  support  the  theoretical 
proving  research,  it  will  require  extensive  application  of  centralized 
dedicated  computer  facilities  with  an  integrated  network  of  remote  job 
processing  terminals.  Theoretical  studies  of  fusion-relevant  plasmas  in  various 
confinement  configuiations  are  necessary  to  understand  the  equilibrium, 
stability,  and  transport  properities  of  the  plasmas.  Experimental  work  on 
plasma  production  and  heating,  along  with  instrumentation  deveiopmeni  for 
plasma  measurements,  are  among  the  earliest  projects. 

The  development  subprogram  will  provide  the  technology  to  plan  or 
conduct  plasma  experiments.  The  magnetics  subprogram  requires  very  large, 
superconducting  magnets  to  produce  large  volume,  high  magnetic  fields  to 
confine  and  stabilize  fusion  plasmas.  The  heating  program  will  emphasize  the 
development  of  neutral-beam  injections  for  heating  and/or  fueling  tokamak 
and  mirror  plasmas.  The  advanced  design  activity  provides  for  the  definition 
of  conceptual  designs  and  cost  estimates  for  experiments  prior  to 
fabrication.  Other  development-activity  objectives  include  energy  storage 
devices,  direct  energy  conversion,  and  components  to  support  the  various 
testing  programs. 

The  present  plan  for  plasma  confinement  systems  development  utilizes 
three  principal  magnetic  confinement  concepts.  These  are  low-density  closed 
systems  (principally  the  tokamak),  high-density  closed  systems  (theta 
pinch),  and  open  systems  (magnetic  mirror).  The  construction  and 
operation  of  seven  new  facilities  to  test  plasma  shapes,  neutral-beam  heating, 
scaling,  and  improved  confinement  will  be  undertaken. 

The  technology  subprogram  deals  with  the  problems  that  need  to  be 
solved  for  prototype,  demonstration,  and  commercial  fusion  power  reactors. 
Included  are  materials  studies  to  determine  the  effect  of  14-MeV  neutrons 
and  other  high-energy  particles  on  material  performance,  radiation 
environment  simulation  to  create  a  simulated  fusion  reactor  environment  in 
which  materials  and  components  can  be  tested,  and  system  studies  to 
provide  guidance.  Other  areas  covered  include  major  parts  of  the  heat 
transfer  system  and  the  engineering  base  needed  for  the  design  and 
construction  of  such  subsystems.  Examples  are  neutronics,  plasma 
engineering,  coolants,  blankets,  shielding,  tritium  handling,  and 
instrumentation. 


The  laser  fusion  subprogram  will  build  on  the  theoretical  base 
established  in  the  military  oriented  laser  fusion  program.  Projected 
achievement  sequence  is:  (1)  an  experimental  demonstration  of  significant 
thermonuclear  bum;  (2)  'the  experimental  demonstration  of  scientific 
breakeven  for  the  laser  fusion  concept;  and  (3)  the  conduct  of  some  reactor 
design  studies  throughout  the  program. 
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Supporting  Evidence: 

Although  controlled  thermonuclear  fusion  has  yet  to  be  technically 
demonstrated,  recent  program  successes  indicate  high  probabilities  of  success 
in  being  able  to  initiate  and  sustain  fusion  reactions.  This  factor  warrants 
emphasis  in  fusion  research  and  development. 

Based  on  previous  experience  with  nuclear  reactors,  it  is  clear  that  a 
savings  of  several  years  can  be  realized  if  reactor  technology  is  developed 
now, assuming  technical  feasibility  of  the  fusion  reaction. 

Budget: 

Dollars  in  Millions 


1975  1976  1977  1978  1979         Total 


Research    43  52  47  70  44  256 

Development   20  26  37  46  55  1 84 

Confinement    59  113  122  153  194  641 

Technology    13  39  55  69  83  259 

Laser  Fusion     10  20  25  25  30  110 

TOTAL    145  250  286  363  406  1,450 

B.     SOLAR  ENERGY $200M 

Program  Goal: 

To  exploit  the  sun  and  wind  in  order  to  provide  a  renewable,  econom- 
ically competitive,  and  environmentally  acceptable  energy  supply  for  domes- 
tic consumption. 

FY  75-79  Program  Objectives: 

1.  To  determine,  through  pilot  applications,  the  effective  use  of  solar 
thermal  energy  for  heating  and  cooling  of  buildings. 

2.  To  effectively  use  solar  thermal  energy  for  electric  power  generation 
through  operation  of  a  pilot  plant  [  10  MW(e)] . 

3.  To  effectively  use  wind  power  for  electric  power  generation  by 
construction  and  operation  of  individual  windmills  [>100  kW(e)]  and  a 
windmill  farm  [10  MW(e)]. 

4.  To  determine  the  technical  feasibility  of  producing  electric  power  from 
ocean  thermal  gradients  by  laboratory-scale  testing  of  prototypes  and 
full-scale  testing  of  necessary  components. 

5.  To  determine  the  capability  to  produce  economically  competitive 
photovoltaic  cells  by  laboratory  experimentation  and  development  of 
mass  production  concepts. 
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(>  lo  denionshate,  by  pilot  plant  operation,  the  economic  feasibility  for 
conversion  of  wastes  to  fiiels  and  the  use  of  biota  as  fuel  for  power  plant 
opera  tioit. 

i^^'oiihibutioiis  to  ihe  Energy  System  If  Success  Is  Achieved: 

Solar  energy  is  virtually  inexhaustible  and  is  inherently  clean.  Successful 
research  ajid  development  should  ultimately  lead  to  the  capability  to  reduce 
Ihe  demand  for  fuels  and  power  to  heat  and  cool  homes  and  commercial 
buildings  by  30%. 

Solar  thermal,  wind,  ocean  thermal  gradients,  and  photovoltaic  systems 
used  to  produce  electric  power  could  be  used  in  decentralized  or  centralized 
applications  depending  on  economies  of  scale.  The  potential  exists  for 
providing  a  large  proportion  of  the  electric  power  needs  for  the  Nation  from 
solar  conversion  stations  without  storage  systems.  However,  the  realization 
of  the  economical  storage  systems  will  substantially  increase  overall 
applications  of  solar  energy. 

Bioconversion  is  possible  today, but  it  is  not  economically  attractive. 
Converting  wastes  to  fuels  needs  to  be  demonstrated  on  a  large  scale,  and  the 
use  of  biota  as  fuel  is  in  the  early  study  stages. 

Program  Plan : 

The  objective  is  to  develop  proof-of-concept  experiments  that  will  allow 
program  management  to  concentrate  at  an  early  date  on  those  technologies 
which  show  the  most  promise  toward  providing  the  Nation's  energy 
requirements.  It  should  be  possible  at  the  end  of  the  five-year  program  to 
predict  the  complete  range  of  the  beneficial  effects  and  the  extent  of 
application  and  utilization  of  solar  energy. 

Solar  heating  and  cooling  of  buildings  is  entering  the  pilot  plant  stage. 
Applicability  studies,  design  criteria  development,  and  component  testing 
will  be  conducted  on  a  much  enlarged  scale.  Operating  pilot  systems  will  be 
installed  in  single-family  and  multifamily  dwellings,  in  agricultural  buildings, 
and  in  commercial/industrial  buildings.  This  development  could  provide  the 
basis  for  an  industry  prepared  to  manufacture  solar  energy  heating  and 
cooling  systems  in  large  quantities. 

Major  emphasis  in  the  solar  thermal  conversion  area  will  be  placed  on 
the  research  and  technology  developments  of  key  subsystems  for  the  optical 
transmission/central  receiver  tower  approach.  Three  system  design  efforts 
will  be  conducted  in  parallel.  Design,  hardware  procurement  and  integration, 
and  a  testing  program  of  a  10  MW(e)  pilot  plant  will  be  achieved. 

A  series  of  experimental  wind  generator  systems  in  increasing  size  and 
performance  capability  will  be  constructed  and  tested.  The  first  unit  of  1 00 
kW(e)  size  will  be  built  in  the  first  year.  Four  additional  advanced  units  will 
be  developed  and  used  in  experimental  operation  in  the  following  years. 
Multiunit  wind  generator  systems  making  up  a  wind  "farm"  up  to  10  MW(e) 
will  be  constructed  late  in  the  program  period. 
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The  ocean  thermal  energy  conversion  subprogram  emphasis  will  be 
placed  on  the  design,  production,  and  testing  of  system  components.  Key 
elements  that  will  require  significant  adaptation  of  existing  technology 
include  the  heat  exchanger,  the  deep-water  pipe,  and  the  overall  plant 
structural  design.  A  test  facility  is  planned  for  construction. 


The  photovoltaic  program  will  concentrate  on  the  single- crystal  silicon 
approach  with  only  a  modest  research  and  development  effort  on  alternative 
materials  and  concepts.  Materials  development  and  improved  processes  are 
necessary  to  permit  automated  production  of  cells  to  accomplish  major  cost 
reductions. 


^         The  construction  and  operation  of  a  small-scale  pilot  plant  involving  the 

^  conversion  of  wastes  into  methane  would  lead  to  a  10  ton/day  pilot  plant 

later  in   the  period.    Laboratory-scale  studies  of  methods  for  converting 

various  organic  materials  to  electric  power,  including  research  on  biomass 

production,  would  be  prominent  in  the  program  plant. 


Supporting  Evidence: 

With  the  primary  exception  of  photovoltaics,  the  development  of 
practical  systems  will  not  require  high  technology.  The  research  and 
development  costs  for  solar  energy  should  be  very  small  in  relation  to  the 
value  of  energy  saved.  Because  solar  energy  systems  are  capital  intensive  and 
practical  systems  have  not  been  fully  developed.  Federal  involvement  in  the 
program  is  warranted. 


Life-cycle  costs  for  solar  building  heating  and  cooling  look  attractive,  but 
capital  investment  is  high  and  deters  market  formation.  Component  cost  and 
reliability  must  be  improved  and  has  a  high  probability  of  success. 


Solar  thermal  systems  are  currently  projected  to  provide  power  at 
approximately  double  the  cost  of  alternative  nonsolar  methods.  New  design 
concepts  are  being  investigated  for  cost  reduction  purposes. 

Wind  energy  systems  can  be  built  but  must  provide  evidence  of 
economic  viability  and  aesthetic  acceptance.  Ocean  thermal  gradients  can  be 
exploited  if  appropriate  thermodynamic  cycle  machinery  can  be  engineered 
to  operate  in  a  hostile  environment,  Bioconversion  systems  are  possible 
today,  but  many  questions  about  degree  of  impact  and  economic  viability 
must  be  answered  by  proof-of-concept  experiments. 

There  is  no  potential  impact  from  solar  energy  heating  and  cooling 
systems  on  the  environment  or  safety.  Problems  associated  with  public  and 
institutional  acceptability  will  require  resolution  in  the  near-term. 
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Budget: 

I  :  Dollars  in  Millions 

197B  1976         1977  1978  1979         Total 

Heating  and  Cooling  of  Buildings  . .  12.8  13.6  10.7  6.5  6.4  50.0 

Solar  Thermal    5.0  7.0  7.5  8.5  7.5  35.5 

Wind  Energy    6.2  6.7  7.2  7.5  4.1  31.7 

Ocean  Thermal     1.9  3.5  4.5  7,2  9.5  26.6 

Photovoltaic    4.2  5.6  7.0  8.0  1 1 .0  35.8 

Bioconversion    2.4  3.5  4.5  4.5  5.5  20.4 

TOTAL    32.5  39.9  41.4  42.2  44.0  200.0 

C.     Geothermal     $185M 

Program  Goal: 

To  exploit  geothermal  sources  by  developing  and  demonstrating  the 
technology  that  would  allow  commercial  production  of  electrical  power  and 
other  energy  uses  in  environmentally  acceptable  ways. 

FY  75-79  Program  Objectives: 

1.  To  increase  present  knowledge  of  the  location,  nature,  and  extent  of  the 
Nation's  geothermal  energy  resources. 

2.  To  identify  and  resolve  the  environmental,  legal,  and  institutional 
barriers  to  geothermal  resource  utilization. 

3.  To  advance,  through  technology  development,  the  operational  efficacy 
and  efficiency  of  relevant  components,  devices,  and  techniques  as 
required   to   achieve   practical   geothermal   resource   utilization. 

4.  To  accelerate,  through  demonstration  plants,  the  commercial 
production  of  electricity  from  geothermal  resources. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

The  five-year  effort  will  greatly  enhance  the  industrial  capability  to 
locate  and  evaluate  geothermal  resources,  to  identify  and  solve  the 
environmental  problems  associated  with  geothermal  developments,  to  clarify 
institutional  and  legal  issues  involved  in  geothermal  energy  uilization,  and  to 
upgrade  the  existing  technology  available  for  geothermal  development  and 
utilization,  including  power  generation  and  heat  applications. 
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The  present  program  is  designed  to  stimulate  the  commercial  production 
of  at  least  20,000  MW(e)  by  1985  from  various  types  of  geothermal 
resources  (equivalent  to  an  oil  consumption  rate  of  approximately  0.7 
million  barrels  of  oil  per  day)  plus  important  additional  fuel  savings  through 
use  of  geothermal  energy  for  such  nonelectric  purposes  as  space  heating  and 
air  conditioning,  extracting  minerals,  and  desalinating  brines.  The 
corresponding  goals  for  the  years  2000  and  2020  are  80,000  MW(e)  and 
200,000  MW(e),  which  would  save  nearly  3  million  and  (>  million  barrels  of 
oil  per  day,  respectively.  Tlie  equivalent  heat  values  for  W85,  2000,  and 
2020  are  1 .5,  6.0,  and  1  5  x  1 0'  ^  BTU's. 

Program  Plan: 

The  five-year  program  is  a  coordinated  effort  toward  meeting  all 
objectives  for  four  types  of  geothermal  resources  and  preparing  for  prompt 
demonstration  of  energy  production  from  two  other  types. 

Hach  type  of  resource  poses  special  problems  in  location  and 
distribution,  reservoir  analysis,  environmental  hazards,  energy  conversion 
and  utilization  and  in  the  severity  of  and  solution  time  of  technical  questions 
involved  in  bringing  the  resource  to  on-line  production.  Each  experinientul 
facility  will,  therefore,  be  a  flexible  test  bed  for  research  and  engineering 
development  as  well  as  for  demonstrations  of  electrical  generation  and  the 
other  uses  of  geothermal  heat.  Throughout  the  program  effective  technology 
transfer  will  be  encouraged  by  cooperative  arrangements  with  industry,  and 
special  attention  will  be  given  to  the  institutional,  legal,  social,  and 
environmental  issues  bearing  on  utilization  of  that  particular  type  of 
resource. 

Under  this  program  plan,  demonstration  plants  using  four  of  the  six 
advanced  resource  types  will  be  completed  and  operated  jointly  with 
industry  to  obtain  engineering  and  economic  data.  Two  other  resource  types 
would  be  demonstrated  soon  after. 

Resource  Type  Demonstration 

1.  High-temperature  (>  I80°C)  convective 

a.  Low-salinity  (20,000  ppm  or  less)    1978 

b.  High-salinity  (over  100,000  ppm) 1979 

2.  Low-temperature  (<180°C)  convective 1979 

3.  Geopressured  sedimentary  basins 1 979 

4.  Hot  dry  rock    1981 

5.  "Normal"  geothermal  gradients 1983 

Supporting  Evidence: 

One  geothennal  resource  type  is  presently  oeing  used  to  produce  power 
in  the  U.  S.  -  dry  steam  generating  400  MW(e)  at  The  Geysers  near  Santa 
Rosa,  California.  Six  other  types  -  brines  at  high  temperature  and  low 
salinity     higli   temperature   and   higli   salinity,   low   temperature   and    low 
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salinity,  and  in  geopressured  reservoirs,  plus  dry  hot  rock  at  shallow  depth 
and  in  deep,  normal-gradient  formations  —  are  potentially  available  for 
economic  energy  recovery.  The  first  of  these  is  being  utilized  in  several 
foreign  installations. 

Major  technical  problems  to  be  solved  are  concerned  with  the  handling 
of  corrosion  and  toxic  substances  and  the  successful  utilization  of  low- 
temperature  fluids.  Practical  binary  cycles  that  use  low-temperature  working 
fluids  must  also  be  developed. 

Theory  and  engineering  design  are  available  to  support  further 
development  in  the  use  of  several  resource  types,  and  experimentation  and 
demonstration  have  begun  for  a  few.  What  is  required  now  is  an  effort  to 
attempt  successful  demonstration  of  the  concepts. 

Budget: 


Dollars  in  Millions 


1975 

Resource  Assessment  and 

Exploration   9.7 

Environmental,  Legal, and 

Institutional  Research    3.4 

Resource  Utilization    16.9 

Advanced  Research  And  Technology  10.0 

TOTAL   40.0 


1976  1977  1978  1979         Total 


10.5        10.0        10.0  9.0         49.2 


3.5 

2.5 

1.0 

.5 

10.9 

17.5 

18.3 

14.4 

11.0 

78.6 

9.5 

10.0 

9.8 

7.0 

46.3 

41.0 

40.8 

35.7 

27.5 

185.0 
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TASKS-SUPPORTING  PROGRAMS 

A.    ENVIRONMENTAL  EFFECTS   $650M 

Program  Goal: 

To  establish  the  capability  to  determine  and  control  effectively  the 
environmental  and  health  insults  from  the  energy  system  through 
development  of  a  sound  technical  and  scientific  basis  for  ensuring  protection 
of  the  total  ecosystem. 

Program  Objectives: 

1 .  To  determine  the  nature  of  pollutants  and  the  quantity  in  which  they 
are  produced  and  to  devise  means  of  identifying  and  measuring  the 
pollutants. 

2.  To  determine  the  means  by  which  pollutants  are  injected  into  the 
environment,  the  means  by  which  they  are  diffused,  and  the  distribution 
of  pollutants  at  their  final  point  to  rest. 

3.  To  determine  the  health,  welfare,  social,  and  ecological  effects  of 
pollutants  on  man  and  on  all  aspects  of  his  environment. 

4.  To  develop  standards  and  specifications  that  will  lead  to  effective 
protection  of  the  environment. 

Contribution  to  the  Energy  System  If  Success  Is  Achieved: 

Implementation  of  the  environmental  research  program  described  will 
make  a  vital  contribution  to  the  national  energy  system  in  three  critical  areas 
(1)  cost,  (2)  usability  of  domestic  energy  sources,  and  (3)  timeliness  in 
implementing  energy  system  initiatives. 

With  respect  to  costs,  at  least  $90  billion  will  be  spent  by  the  energy 
industries  in  the  period  1971-1980  alone  to  meet  established  environmental 
requirements  for  the  limits  set  on  air  and  water  pollutants.  This  amount  of 
pollution  control  expenditure  will  add  about  1 5%  to  the  wholesale  delivered 
national  cost  of  energy  over  the  same  time  period.  By  providing  the  technical 
and  scientific  environmental  knowledge  to  be  gained  from  this  research  and 
development  program,  it  will  be  possible  to  develop  and  demonstrate 
environmental  controls  in  conjunction  with  developing  energy  technology 
rather  than  having  to  rely  on  the  costly  retrofit  programs  exemplified  by  the 
current  SOy  control  program.  It  is  estimated  that  the  environmental  cost  to 
achieve  the  broad  environmental  objectives  could  in  this  manner  be  reduced 
to  less  than  1 0%  of  the  wholesale  delivered  national  costo  of  fuel. 

The  technological  development  and  implementation  of  coal-based 
energy  systems  for  near-term  energy  self-sufficiency  must  be  sensitive  to  the 
effects  that  residuals  from  the  system  will  have  on  health,  welfare,  and  the 
ecological  system.  If  this  sensitivity  is  incorporated  into  the  development 
and  implementation  process,  these  domestic  resources  can  be  broadly 
utilized  in  harmony  with  the  environment.  These  effects  act  as  a  constraint 
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on  the  technical  requirements  for  control,  the  siting  of  the  system,  and  the 
value  of  the  system  as  a  producer  of  energy.  Further,  knowledge  of  the 
effects  of  the  system  before  it  is  implemented  will  avoid  the  enormous  costs 
associated  with  the  need  to  retrofit  controls  on  an  operational  system  or  to 
clean-up  the  wastes  once  they  have  been  discarded.  The  environmental 
research  program  will  provide  the  technical  basis  for  understanding  these 
environmental  consequences  and  for  balancing  the  environmental  and  energy 
system  costs  to  the  society  in  an  equitable  manner. 

While  in  theory  the  environmental  research  program  does  not  add  1 
BTU  to  the  energy  balance,  in  practice  achievement  of  the  energy  supply 
forecasts  made  by  each  technology  panel  are  dependent  on  demonstrating  to 
a  concerned  and  increasingly  sophisticated  public  that  environment  impacts 
are  understood  and  controllable  to  an  acceptable  level.  Recent  history  has 
demonstrated  the  delays  that  can  occur  owing  to  the  lack  of  a  sound 
understanding  of  energy-related  environmental  questions.  Examples  of  these 
delays  which  have  affected  energy  supplies  have  been  the  Alaska  pipeline  and 
delays  in  nuclear  licensing.  Delays  also  affected  implementation  of 
environment  controls,  as  exemplified  by  litigations  of  utilities  against 
installation  and  operation  of  SOx  flue-gas  cleaning  technology.  The 
environmental  research  program  would  provide  the  basic  understanding 
necessary  to  evaluate  and  measure  environmental  impacts,  determine  their 
effects,  and  develop  and  implement  timely  and  minimum  cost  environmental 
controls. 

Successful  implementation  of  this  environmental  research  program  will 
affect  all  aspects  of  the  energy  program  and  could  be  the  definitive 
determinant  of  optimal  energy  source  use  and  of  the  feasibility  of  specific 
technology  approaches.  Disruption  of  the  energy  program  can  be  prevented 
by  anticipating  potential  problems  related  to  each  technology  and  by 
determining  as  rapidly  as  possible  the  effects  on  health,  ecosystems,  and 
society.  Perhaps  the  largest  barrier  to  be  faced  is  the  need  to  convince 
energy-related  technologists  and  planners  that  this  seemingly  distractive 
commitment  must  be  made  at  the  outset  to  prevent  very  major  disruptions 
in  energy  production. 


Program  Plan: 

1.     Pollutant  Characterization,  Measurement  and  Monitoring 

The  research  programs  in  the  FY  1975-1979  period  will: 

a.  Develop  and  apply  methods  to  determine  the  characteristics  of 
pollutants  associated  with  existing  and  future  energy  systems  and 
technologies. 
.  b.  Improve  precision  and  accuracy  of  ambient  and  source 
measurement  methods  and  procedures  for  controlling  radiological 
pollutants. 
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c.  Develop  continuous  ambient  and  source  measurement  methods  and 
procedures  for  pollutants  for  which  no  standard  has  been 
established  (e.g.,  fine  particulates,  sulfate,  nitrate). 

d.  Develop  quility  assurance  procedures  for  environmental  monitoring 
and  measuring  activities. 

e.  Develop  and  demonstrate  advanced  monitoring  techniques,  i.e., 
remote  and  in  situ  sensors. 

f.  Develop  and  implement  data  acquisition,  retrieval,  and  assessment 
procedures  permitting  maximum  Federal,  regionial,  and  local 
application  of  monitoring  information. 

g.  Develop  more  precise  performance  specifications  for  calibration  of 
instrumentation  used  to  measure  pollutant  concentrations. 

2.  Environmental  Transport  Processes 

Specific  research  activities  in  the  FY  1975-1979  will  determine: 

a.  Cooling-system  plume  behavior. 

b.  Atmospheric  interactions  in  both  dry  and  wet-scrubbed  plumes 
from  fossil  energy  systems  (especially  respirable  sul fate-particle 
formation,  SOj  oxidation  rate,  interaction  with  urban  pollutants, 
and  NOx  behavior). 

c.  Dispersion  of  plumes  in  rough  terrain. 

d.  Low-level  dispersion  pathways  and  ultimate  fates  of  radionuclides 
from  nuclear  plant  releases,  especially  at  low  wind  speeds  and 
including  building  wake  effects. 

e.  Thermal  and  pollutant  dispersion  pathways  and  ultimate  fates  in 
streams,  lakes,  and  groundwaters. 

f.  Physical  and  chemical  transformation  of  pollutants  in  streams  and 
lakes. 

g.  Thermal  and  pollutant  diffusion  in  characteristic  coastal  water. 

h.     Physical  and  chemical  transformation  of  pollution  in  coastal  waters, 
i.      Transfer  mechanisms  of  atmospheric  sulfur  and  nitrogen  oxides  to 

soils  and  economic  crops, 
j.      Impact  of  moisture  and  heat  release  on  local  climate, 
k.     Model  for  precipitation  scavenging  of  sulfur. 
1.      Dry  deposition  of  atmospheric  pollutants. 

3.  Effects:  Health,  Ecological,  Welfare  and  Social 

Specific  health-effect  research  activities  in  the  FY  1975-1979  time 
period  are: 

a.  Strengthening  of  scientific  bases  for  existing  primary  ambient  air 
quality  standards.  Although  these  standards  were  formulated  upon 
the  best  available  information  at  the  time  of  their  promulgation, 
there  is  a  pressing  need  to  place  these  standards  on  as  firm  a 
scientific  basis  as  possible  before  they  are  implemented.  Gaps  in 
knowledge  are  particularly  evident  with  respect  to  nitrogen  oxides. 

b.  Evaluation    of   health    effects   associated    with    exposures  to  air 
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pollutants  for  which  ambient  air  quality  standards  do  not  presently 
exist.  These  include  effects  of  fine  particulates  and  suspended 
sulfates,  as  well  as  known  or  suspected  carcinogenic  hydrocarbons. 

c.  Evaluation  of  health  effects  associated  with  exposures  to  trace 
metals  and  persistent  chemicals.  Although  these  are  in  reality 
multimedia  problems,  airborne  exposures  can  be  important.  Current 
strategies  for  long-term  control  of  lead  mobile  source  emissions  and 
for  control  of  lead  and  cadmium  stationary  source  emissions  are 
dependent  upon  availability  of  additional  health  effects 
information. 

d.  Evaluation  of  health  consequences  resulting  from  the  impact  of 
fuels  and  fuel  additives  upon  regulated  as  well  as  nonregulated 
pollutants.  Work  includes  safety  assessment  of  catalysts  to  be  used 
in  emission  control  systems  for  automobiles  as  well  as  protocol 
development  for  safety  assurance  testing. 

e.  Definition  of  effects  of  simultaneous  exposure  to  a  number  of  air 
pollutants.  This  includes  assessment  of  nonpulmonary  effects  due 
to  air  pollution,  such  as  decreased  resistance  to  infection,  and 
impact  upon  health  of  future  generations  via  teratogenic  or 
mutagenic  effects. 

f.  Investigation  of  long-term  low-level  effects  of  fossil  fuel  and 
radioactive  pollutants.  This  will  include  studies  of  genetic  and  late 
somatic  effects  and  is  of  particular  importance  because  such  effects 
will  ultimately  aid  in  the  determination  of  the  safe  levels  for 
pollutants  in  the  air,  water,  land,  foods,  etc. 

g.  Development  of  means  of  combating  adverse  effects  of  pollutants 
on  exposed  humans.  Such  efforts  are  needed  to  decrease  harmful 
effects  in  cases  of  acute,  intermittent,  and  long-term  low-level 
exposures. 

h.  Provision  of  information  on  health  effects  essential  to 
cost-benefit-risk  decisions  in  the  choice  of  energy  systems  when 
diverse,  competing  technologies  exist. 


Specific  ecological  effects  research  in  the  FY  1975-1979  time  period 
will: 

a.  Assess  the  environmental  effects  and  impacts  of  coal,  oil,  oil-shale, 
uranium,  and  geothermal  extraction  techniques  and  predict 
ecosystem  effects,  permitting  enhancement  of  benefit-cost-risk 
ratios  by  suitable  land  management  policy. 

b.  Determine  the  environmental  effects  of  radionuclide,  hydrocarbon, 
and  other  fuel  transport,  storage,  or  waste  releases  during  energy 
conversion  and  waste  disposal.  This  will  include  determining  the 
accumulation  ratios  and  transfer  rates  of  secondary  pollutant 
dispersal  through  the  food  chains  and  other  pathways  and 
determining  strategies  for  concentration  and/or  decontamination  in 
order  to  minimize  residual  long-term  ecosystem  effects,  including 
those  impinging  on  man. 

c.  Determine  pollutant  pathways  and  toxicities  so  as  to  guide  routine 
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and  nonroutine  releases  from  energy  conversion  and  reprocessing 
plants.  Both  geochemical  and  ecosystem  studies  will  be  conducted 
to  provide  guidelines  and  criteria  for  siting  of  process  facilities  and 
disposal  areas  for  both  liquid  and  solid  wastes  generated  by  both 
nuclear  and  nonnuclear  plants. 

d.  Determine  the  ecosystem  costs  of  thermal  shocks  from  power  plant 
w»ste-heat  release,  of  entrainment  and  impingement  in  the  cooling 
systems,  and  of  cooling  tower  blow-down  as  well  as  the  impact  of 
anti-fouling  additives.  Additionally,  the  ecosystem  impacts  and 
synergistic  effects  of  effluents,  such  as  radioactive  materials,  trace 
metals,  noxious  gases,  organic  compounds  and  other  substances 
produced  during  energy  generation,  will  be  evaluated,  and 
management  strategies  will  be  instituted  for  minimizing  these 
impacts, 

e.  Develop  biological  indices  (species,  diversity,  fecundity,  natality, 
mortality,  etc.)  for  ecosystem  impact  evaluation.  A  systems 
approach  encompassing  laboratory,  greenhouse,  microcosm,  and 
large-scale  field  experimentation  will  be  used  to  address  the 
problem.  This  systems  approach  requires  a  model  that  is  structured 
in  such  a  way  that  those  subsystems  most  affected  by  pollution  can 
be  sensed.  A  more  detailed  analysis  of  these  components  will  then 
be  made  with  a  view  to  assessing  the  site,  time,  and  mechanism  of 
potential  pollution  effects  so  as  to  guide  siting  to  the  least 
environmental  damaging  places. 

f.  Conduct  large-scale  ecosystem  studies  on  dedicated, 
controUed-access  parcels  of  land  and  water,  such  as  environmental 
research  parks,  and  through  the  biome  studies  developed  under  the 
International  Biological  Program. 

g.  Produce  a  number  of  relatively  simple,  reliable  estimators  of 
ecological  impact  and  estimate  the  extent  and  duration  of  observed 
effects  using  the  above  capabilities  and  data  base. 


Social  and  welfare  effects  research  in  the  FY  1975-1979  time  period  will 
address: 

a.  The  assessment  of  material  deterioration  problems  in  the  field  at 
present. 

b.  The  factors  affecting  erosion  of  stone-characterization  and 
parametric  evaluation. 

c.  The  study  of  pigment  degradation  in  artistic  and  other  works. 

d.  The  assessment  of  construction  metals  and  their  uses  in 
construction,  art,  and  transportation. 

e.  Development  of  a  reasonable  standard  protocol  for  societal 
assessment  techniques  to  be  used  by  different  energy  research  and 
development  groups  (opinion  surveys,  handbooks,  etc.). 

f.  Development  of  and  testing  of  models  of  value  changes  in  impact 
assessments.  Compare  results  of  system  analyses  used  by  all  groups. 

g.  Implementation  and  dissemination  of  results  (in  lay  terms)  to 
government  policy-making  bodies,  etc. 
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4.     Environmental  Assessment  and  Policy  Formulation 

Priority  research  in  the  FY  1975-1979  time  period  will: 

a.  Determine  the  ability  of  existing  and  proposed  institutional 
structures  for  energy  decision  making  to  accurately  represent  the 
environmental  concerns  of  all  segments  of  the  population. 

b.  Develop  methodologies  for  intercomparing  the  environmental  risks 
and  benefits  of  highly  disparate  energy  systems. 

c.  Lead  to  improved  quantification  of  both  environmental  costs  and 
benefits  to  society  and  development  of  techniques  by  which  the 
cost  of  pollution  control  can  be  more  effectively  internalized. 

d.  Develop  methodologies  for  synthesizing  information  produced  by 
the  environmental  research  programs. 

e.  Analyze  alternative  implementation  techniques  for  reducing 
environmental  impact  (e.g.,  environmental  impact  statements, 
environmental  standards,  economic  incentives). 


Supporting  Evidence: 

It  is  clear  that  a  sound  base  of  scientific  capability  exists  for  this  work. 
No  major  difficulties  with  scientific  feasibility  are  foreseen  in  achieving  the 
goals.  Few  engineering  problems  are  anticipated,  but  close  cooperation 
between  biologists,  environmental  scientists,  and  technology  development 
engineers  will  be  required  to  minimize  environmental  impacts  of  present  and 
new  technologies.  The  major  potential  barriers  are:  (1)  inadequate 
communication  between  the  environmental  scientists  and  the  energy 
technology  developers  and  (2)  lack  of  established  policy  for  the  timely 
incorporation  of  environmental  impact  data  into  the  development  and 
implementation  of  energy  systems  and  associated  technology. 


Budget: 


Dolla-i  In  Milllont 


1975         1976 


1977         1978         1979        Total 


Pollutant  Characterization, 

Measurement  and  Monitoring    ...  13.0  18.5  21.1  21.4  22.0  96.3 

Transport  of  Pollutants   20.5  24.0  23.0  23.0  19.5  1 10.0 

Effects  Research    69.1  76.4  78.4  95.0  94.8  413.7 

Environmental  Assessment  and 

Policy  Formulation    3.0  3.0  6.0  8.0  10.0  30.0 

TOTAL   105.9  121.9  128.5  147.4  146.3  650.0 
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B.     BASIC  RESEARCH $300M 

Program  Goals: 

To  explore  basic  phenomena,  processes,  and  techniques  in  those 
physical,  chemical,  biological,  environmental,  and  social  sciences  areas 
bearing  on  energy  and  to  ensure  the  development  of  new  basic  knowledge  in 
these  areas. 

Program  Objectives: 

1.  Materials 

a.  To  understand  the  effects  of  high-temperature  environments  and 
thermal  shock  on  material  strength,  microstructural  changes  of 
surface,  and  bulk  properties.  To  provide  the  understanding  needed 
to  synthesize  new  materials  suitable  for  energy  applications  under 
these  environments. 

b.  To  understand  radiation  effects,  void  formation,  sputtering, 
ion-penetration  effects  of  individual  ions  from  nuclear  reactions, 
and  embrittlement  by  hydrogen  and  radiation. 

c.  To  better  understand  superconductivity,  electronic  conduction  at 
high  temperatures,  insulator  breakdown,  electrolyte  behavior,  and 
ion  conductance  phenomena  relevant  to  energy  production  and 
utilization. 

d.  To  understand  the  corrosion  processes  related  to  energy  systems, 
including  stress  and  sulfur  corrosion,  grain  boundary  penetration, 
and  liquid-metal  compatibility. 

e.  To  understand  photovoltaic  properties,  effects  of  impurities,  and 
new  semiconductors. 

f.  To  understand  the  properties  of  ceramic  materials  including 
strength  and  resilience. 

2.  Chemical,  Physical,  Engineering  Sciences 

a.  To  enlarge  our  understanding  of  hydrogen  production  by 
therm ochemical,  photochemical,  and  biochemical  processes  from 
non fossil  sources  including  water.  To  expand  our  understanding  of 
hydrogen  storage  systems,  principally  as  hydrides. 

b.  To  understand  catalysis  and  how  surfaces  catalytically  alter  reaction 
mechanisms  sufficiently  to  be  able  to  design  and  identify  new 
catalysts  and  catalytic  techniques,  to  identify  and  understand  the 
role  of  reactive  intermediates,  to  understand  the  structure  of 
enzymes  and  how  they  effect  catalytic  alteration  of  reactions, 
including  immobilization. 

c.  To  understand  kinetic  and  heat-transfer  processes  which  affect 
combustion  efficiencies  and  other  energy  processes. 

d.  To  provide  needed  thermodynamic  data  on  low-temperature 
liquids,    high-temperature    gases,    liquid-metal   alloys,   hydrogen- 
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producing  reactants,  and  intermediates,  and  to  enlarge  under- 
standing of  theory  of  solutions  and  complex  reaction  equilibrium. 

e.  To  understand  turbulent  mixing  in  the  atmosphere  and  ocean,  in 
polymer  solutions,  and  in  two-and-three-phase  flow.  To  be  able  to 
effect  more  efficient  reactions  by  understanding  and  applying  the 
principles  of  turbulent  mixing  fronts  and  flows  in  porous  media. 

f.  To  understand  the  chemical  and  physical  interactions  involved  in 
separation  processes.  To  understand  laser  stimulated  interactions  as 
applicable  in  isotope  separation. 

g.  To  provide  needed  nuclear  properties  for  new  fuels  and  other 
nuclear  materials.  To  better  understand  interactions  in  molecular, 
atomic,  and  nuclear  physics,  including  low-  and  high-energy 
interactions. 

h.  To  improve  understanding  of  electrochemical  processes  including 
oxygen  reduction  mechanisms  in  aqueous  solutions,  ion  mobilities 
in  solid  electrolytes,  electrode  potentials,  overpotential  foaming, 
and  current  density  limits. 

i.  To  be  able  to  measure  pollutants  and/or  trace  elements  in  the  ppm 
and  ppb  ranges,  measure  transport  and  thermodynamic  properties, 
and  to  measure  particle-size  distributions  in  submicron  range. 


3.     Biological 

a.  To  understand  the  bioconversion  of  animal  and  plant  wastes  to 
usable  fuels  including  the  photosynthetic  process  and  the  fixation 
of  nitrogen. 

b.  To  understand  detoxification  of  energy-related  wastes  and  the 
biological  effects  of  toxic  substances. 

c.  To  understand  the  aspects  of  hydrology,  oceanography, 
climatology,  and  meteorology  which  are  most  affected  by  energy 
systems,  including  dynamics  affecting  transport  and  disposal  of 
thermal  and  material  loads  at  local,  regional,  and  global  levels. 

d.  To  understand  the  ecosystem,  particularly  the  interactions  resulting 
from  energy  production  and  utilization. 

e.  To  enlarge  understanding  of  geochemistry  and  environmental 
geology,  including  faulting,  rupture,  slope  stability,  seismology,  and 
rock  and  soil  mechanics. 


4.     Plasmas 

a.  To  understand  the  behavior  of  plasmas,  the  factors  that  affect  their 
interactions  with  electromagnetic  fields  and  radiation,  and  direct 
energy  conversion  systems. 

b.  To  encourage  thinking  about  very  large  energy  supplies  such  as 
orbital  solar  stations,  coUiding-beara  fusion  reactions,  kinetic  energy 
of  ocean  currents,  rotational  energy  of  spin  and  orbital  motion  of 
the  earth,  and  nuclear  energy  storage  concepts. 
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5.     Mathematical  and  Social 

a.  To  develop  mathematical  and  computer  techniques  for  handling 
large  and  complex  technical  and  socioeconomic  energy  models.  To 
further  develop  mathematical  approaches  to  energy  problems. 

b.  To  understand  social  and  psychological  responses,  including 
motivational  studies  and  national  attitude  analyses,  as  related  to 
changing  energy  situations.  To  better  understand  the  energy  needs 
for  population  support. 

c.  To  develop  techniques  needed  to  understand  the  effects  of  national 
regulatory  policy  and  international  relations  on  the  dynamics  of 
energy  research  and  development. 


Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

The  overall  benefits  of  research  are  to  ensure  development  of  efficient 
energy  concepts,  including  the  identification  of  new  means  for  meeting 
energy  requirements,  and  to  provide  the  base  of  knowledge  that  will 
facilitate  solutions  to  currently  unanticipated  problems,  thus  reducing 
national  costs  of  energy  utilization.  The  recommended  research  is  aimed 
mainly  towards  obtaining  knowledge  that  will  ultimately  lead  to  greater 
social  and  economic  benefits  from  energy  utilization  and  that  will  lead  to  a 
lessened  impact  on  our  energy  resource  base  and  on  our  environmental  and 
ecological  systems. 

Specifically,  research  on  materials  should  narrow  the  gaps  in  the 
fundamental  understanding  needed  to  improve,  control,  and  predict  the 
properties  of  materials  utilized  in  the  exceptionally  hostile  environments  of 
energy  processes.  Superconducting  materials  research  is  expected  to  make 
very  long  distance  transmission  of  electricity  possible,  providing  savings  in 
transportation  costs  and  flexibility  in  siting  of  power  plants.  Research  in 
chemical,  physical,  and  engineering  science  areas  should  lead  to  more 
efficient  and  environmentally  acceptable  utilization  of  our  resources.  Such 
research  could  lead,  for  example,  to  economical  production  of  hydrogen 
from  water  or  renewable  nonfossil  sources.  Advances  in  catalysis,  a  field  ripe 
for  exploitation,  could  significantly  affect  the  economics  of  such  conversion 
processes  as  coal  liquefaction  and  gasification.  Basic  biological  research  will 
increase  our  knowledge  of  biochemical  generation  of  fuels  from  organic 
materials  and  the  biological  and  environmental  effects  of  toxic  effluents. 
Plasma  research  supports  conversion  techniques,  such  as  MHD,  fusion,  gas 
lasers  and  thermionic  devices.  Contributions  from  discoveries  of  entirely  new 
concepts  could  be  revolutionary  in  nature  and  could  alter  the  entire 
approach  to  energy  production  and  utilization.  Basic  work  in  the 
mathematical  and  social  sciences  leads  to  improvements  in  many  fields, 
especially  in  the  socioeconomic  area  where  better  understanding  could  result 
in  a  more  stable  and  responsive  technical,  socioeconomic,  and  political 
system. 
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Program  Plan: 

Part  of  the  multidirectional  research  program  is  designed  to  find  answers 
to  questions  now  visible.  Another  part  is  intended  as  insurance  against 
unknown  future  barriers  to  development  progress.  A  very  small  part  of  the 
multidirectional  research  effort  is  to  encourage  creativity  and  imagination 
along  lines  not  yet  chartable  in  the  long-term  concerns  for  renewable  energy. 

The  greatest  value  is  realized  from  research  when  fruition  precedes  the 
demand  for  implementation.  For  example,  research  on  fusion  reactor 
materials  problems  is  not  expected  to  impact  in  the  same  time  frame  as 
research  on  catalysis  for  coal  conversion  processes.  However,  because  of  the 
lead  time  required  to  provide  the  understanding  to  resolve  the  materials 
problems  of  the  fusion  reactor,  it  is  imperative  that  materials  and  catalysis 
research  be  accelerated  as  soon  as  possible.  Every  effort  is  expected  to  plan 
the  research  so  as.  to  anticipate  the  needs  of  future  energy  developments 
while  at  the  same  time  providing  the  fundamental  support  needed  for 
currently  developing  programs.  The  most  promising  proposals  for  research 
that  address  the  specific  objectives  cited  above  will  be  supported  as  necessary 
to  expand  basic  understanding. 

Since  research  frequently  suggests  quite  new  lines  of  development,  not 
contemplated  when  the  program  was  first  defined,  flexibility  must  be 
assured  to  most  effectively  capitalize  on  new  advances. 

Budget : 

Dollars  in  Millions 


1975 


1976 


1977 


1978 


5Yr. 
1979        Total 


Materials    8 

Chemical,  Physical,  Engineering    ..  16 

Biological     12 

Plasmas    3 

Mathematical 4 

TOTAL   .' 43 


11 

12 

12 

12 

55 

22 

24 

24 

24 

110 

15 

17 

18 

18 

80 

4 

5 

4 

4 

20 

6 

8 

9 

8 

35 

58 

66 

67 

66 

300 

C.     MANPOWER  DEVELOPMENT    $50M 

Program  Goal: 

To  support  the  energy  research  and  development  program  by  ensuring 
that  technical  and  managerial  manpower  skills  are  available  in  quantity  and 
quality  sufficient  to  meet  the  needs  of  the  program. 
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FY  75-79  Program  Objectives: 

1 .  To  enlarge  educational  faculty  capabilities  to  educate  and  train  technical 
manpower  in  the  skills  required  to  conduct  energy  research  and 
development, 

2.  To  enhance  the  effectiveness  of  managerial  personnel  in  Government 
and  industry  in  planning  and  executing  programs  in  energy  research  and 
development. 

3.  To  enlarge  the  base  of  manpower  skilled  in  energy  and  energy-related 
research  and  development  by  supporting  student  participation  in  energy 
and  energy-related  studies  and  training  activities. 

4.  To  enlarge  manpower  training  capabilities  in  energy  research  and 
development  organizations  to  retrain  and  redirect  technical  manpower 
at  all  levels. 

Contributions  to  the  Energy  System  If  Success  Is  Achieved: 

A  five-year  $10  billion  Federal  program  in  energy  research  and 
development  represents  at  least  50%  increase  over  previous  projections. 
Manpower  requirements  will  be  increased  similarly.  At  an  average  rate  of  $2 
billion  per  year  and  an  average  cost  per  technical  man-year  of  $50,000,  the 
energy  research  and  development  program  would  employ  40,000  scientists, 
engineers,  and  technicians.  Currently,  only  half  that  number  are  employed  in 
federally  supported  energy  research  and  development.  While  the  potential 
for  redistribution  of  technical  manpower  is  high,  reorientation  or  retraining 
is  still  necessary  to  a  significant  degree,  and  major  growth  in  the  longer  term 
must  come  from  the  students  now  in  universities. 

The  proposed  funding  level  for  manpower  development  would  support  a 
program  that  would  reach  over  2000  people  annually,  many  of  them  faculty 
and  managers  responsible  for  education  and  training  of  the  future  manpower 
pool. 

In  recent  years,  government  support  for  such  a  program  has  diminished; 
this  is  reflected  in  a  lack  of  government  direction  in  the  development  of 
manpower  to  meet  National  needs. 

Program  Plan: 

To  lay  the  proper  foundation  for  a  program  of  education  and  training 
directed  to  the  development  of  a  manpower  base  for  energy  research  and 
development,  initial  emphasis  must  be  on  reorienting  the  faculty  and 
managers  responsible  for  such  training.  FY  75  funding  would  be  used 
primarily  for  conducting  or  supporting  institutes,  special  courses,  workshops, 
conference,  and  off-campus  appointments  for  university  faculty  currently 
teaching  courses  in  science  or  technology  or  conducting  research  in  science 
and  engineering  fields. 

Program  funding  will  support  students  or  postgraduates  who  are 
pursuing   studies    in    science    and   engineering.    Traineeships,   scholarships, 
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research  stipends,  and  post-doctoral  fellowships  would  be  granted  that  would 
permit  them  to  pursue  studies  and  research  in  energy  and  energy-related 
subjects. 

Finally,  a  moderate  program  of  special  courses,  workshops,  and 
conferences  for  managers  would  orient  managers  to  the  particular  problems 
they  will  face  in  augmenting  the  technical  manpower  forces  under  their 
control. 

Once  a  foundation  has  been  laid  by  establishing  a  base  of  educators  that 
would  produce  the  needed  manpower,  emphasis  can  be  shifted  to  the 
student  or  trainee,  and  more  direct  benefits  should  be  forthcoming. 

A  cooperative  program  with  national  laboratories  and  contractors  would 
lead  to  the  retraining  and  reorientation  of  technical  workers  whose  skills 
were  inappropriate  to  specific  needs.  Government  funding  would  support 
external  educational  assistance,  manpower  increases  needed  to  conduct 
training  programs,  and  stipends  necessary  to  support  trainees  while 
undergoing  training. 

Supporting  Evidence: 

Research  and  student  education  conducted  in  U.S.  universities  is  largely 
dependent  on  the  source  of  support  funds  received  and  the  stipulations 
attached  to  those  funds.  Programs  offered  and  course  structures  are  also 
dictated  by  the  perceived  need  for  graduates  in  particular  disciplines.  The 
need  for  a  greatly  enlarged  effort  in  energy  research  and  development  has 
not  been  widely  perceived,  and  Government  funding  for  energy  research  and 
development  has  been  somewhat  stable.  What  is  even  more  significant  is  the 
relatively  new  perception  that  coal  would  play  a  major  role  in  energy  supply 
for  the  remainder  of  this  century. 

It  can  be  expected    that  this  need  for  scientists  and  engineers  capable  of 
working  on  all  aspects  of  the  energy  problem  will  be  reflected  in  future 
support  to  U.S.  universities,  but  a  lead  time  is  inherent  to  this  shift  in 
emphasis.  Therefore,  it  is  imperative  that  the  Federal  Government  initiate 
such  a  program  to  reduce  that  lead  time  to  the  minimum  practical. 

Budget: 


Dollars  in  Millions 

TTrT 
1975  1976         1977  1978  1979        Total 


Faculty  Orientation 1.5  2.4  3.0  3.0  3.0        12.9 

Managerial  Training 
and  Orientation   0.5  0.6  0.5  0.5  0.4  2.5 

Student  &  Postgraduate 
Support   1.5  2.5  4.5  5.0  5.5        19.0 

I  nd  ustry  /  La  bor  ato  ry 
Manpower  Dev.  Program   1.5  3.5,  4.5  3.8  2.3        15.6 

TOTAL   5.0  9.0         12.5        12.3        11.2        50.0 
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Appendix  B 


MAJOR  RESEARCH  AND  DEVELOPMENT  STRATEGY  OPTIONS 

Ten  strategy  options  are  available  to  policy  makers  whose  goals  are 
self-sufficiency,  environmental  improvement,  and  low  energy  cost.  These  are 
listed  in  Table  B-1 . 

The  first  option  (Class  I)  seeks  balanced  attainment  of  all  three  goals. 
Emphasis  on  the  environmental  goal  (Class  II)  requires  that  the  major  effort 
go  to  obtaining  and  maintaining  a  clean  environment.  The  options  differ 
within  that  priority  according  to  whether  the  secondary  emphasis  is  placed 
on  security,  prosperity,  or  a  balanced  effort  to  achieve  both.  Classes  III  and 
IV  place  first  priority  on  attaining  security  and  prosperity,  respectively,  with. 

Table  B-1.-P0SSIBLE  RESEARCH  AND  DEVELOPMENT 
STRATEGIES  (RELATIVE  PRIORITIES  AMONG  GOALS) 

I.        Balanced  Attainment  of  All  Three  Goals 

II.        A.       Environment— Security-Prosperity 

B.  Environment— Prosperity— Security 

C.  Environment-Balanced  Security /Prosperity 

III.  A.       Security— Prosperity— Environment 

B.  Security— Environment— Prosperity 

C.  Security— Balanced  Environment/Prosperity 

IV.  A.       Prosperity— Security— Environment 

B.  Prosperity-Environment-Security 

C.  Prosperity— Balanced  Environment/Security 
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corresponding  follow-up  choices  among  the  remaining  goals.  Implications  of 
the  four  majpr  strategies  are  discussed  in  the  following  sections. 

Analysis  of  Research  and  Development  Strategy  Options 

Class  I.  Balanced  Attainment  of  Environment/Security /Prosperity.  This 
approach  holds  that  the  Nation  is  in  reasonably  good  shape  as  regards  each 
goal  and  that  there  are  no  clear  preferences  for  priorities  among  the  three.  A 
research  and  development  program  would  be  structured  to  make  gradual 
progress  toward  each  goal.  This  progress  would  be  uneven,  to  be  sure,  as 
different  technologies  became  economically  viable  at  different  rates,  but  the 
overall  trend  would  be  one  of  steady  improvement  in  all  three  areas.  If  a  big 
breakthrough  occurred  in  one  area,  research  and  development  funds  would 
be  shifted  out  of  that  area  into  the  other  two.  If  one  area  failed  to  show 
reasonable  progress,  it  would  draw  research  and  development  money  from 
the  other  two  until  it  began  to  show  more  movement.  The  "something-for 
everybody"  character  of  this  option  makes  it  attractive.  The  difficulty  is  that 
it  postpones  attainment  of  any  one  goal  until  all  of  them  can  be  attamed. 

Class  II.  Environment  First.  The  Class  II  options  proceed  from  a 
judgment  that  economic  prosperity  and  security  are  adequate  for  the 
moment  and  that  a  clean  environment  should  be  the  first  priority.  Research 
and  development  would  focus  on  identifying  and  removing  undesired 
environmental  effects  of  energy  technologies.  Ways  to  use  resources  cleanly 
even  at  higher  prices  for  energy  would  be  a  major  research  and  development 
effort.  Environmental  quality  would  be  the  determining  factor  when 
considering  the  introduction  of  new  processes  or  the  advisability  of 
increasing  imports. 

Among  options  II A,  IIB,  and  IIC,  proponents  would  differ  with  respect 
to  what  should  be  done  once  satisfactory  progress  had  been  made  toward  a 
clean  environment.  Some  would  seek  security  or  self-sufficiency  next;  others 
would  concentrate  on  lowering  costs;  and  still  others  would  pursue  both  on  a 
balanced  basis,  thereby  postponing  the  time  of  attainment  of  both. 

Class  III.  Security  First.  This  approach  holds  that  the  Nation  is  too 
vulnerable  to  the  interruption  of  crucial  energy  supplies  and  that  its  first  task 
is  to  regain  energy  self-sufficiency.  The  energy  research  and  development 
program  would  focus  on  finding  domestic  substitutes  for  imports.  As  set  out 
in  Chapter  5,  option  IIB  is  the  recommended  strategy. 

The  options  within  this  class  differ  with  respect  to  the  priority  between 
the  follow-on  objectives,  with  corresponding  implications  for  the 
establishment  of  a  specific  research  and  development  program. 

Class  IV.  Prosperity  First.  This  set  of  options  completes  the  list  of 
choices.  It  would  place  the  major  research  and  development  emphasis  on 
achieving  low  energy  costs.  Individual  options  in  the  class  again  differ  with 
respect  to  the  priority  assigned  the  two  follow-on  objectives,  clean 
environment  and  security. 
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CRITERIA  FOR  FUNDING  FEDERAL  PROGRAMS 

The  criteria  discussed  below  are  listed  and  rated  in  Table  B-2.  In  every 
case,  an  individual  subprogram  can  be  rated  "high,"  "medium,"  or  "low"  for 
each  criterion.  The  differences  among  these  ratings  provide  guidance  for 
relative  funding  priorities. 

Research  and  Development  Phase 

Adequacy  of  Scientific  Base.  This  is  the  state  of  chemical,  physical, 
geologic,  and  other  knowledge  about  the  physical  properties  and  location  of 
various  fuel  sources.  Identification  of  areas  of  limited  knowledge  may 
suggest  important  possibilities  for  developing  from  basic  research  the  means 
to  increase  supply  or  enhance  the  efficiency  of  energy  production  and  use. 
Prospects  for  advances  depend  upon  the  availability  of  researchers  and  the 
active  interest  of  university  centers  and  industry. 

Probability  of  Future  Technologica!  Success.  Basic  research  must  be 
translated  into  proof-of-concept  experiments  and  pilot  and  demonstration 
plants,  or  their  equivalent  in  other  programs.  This  process  sometimes  exposes 
gaps  in  basic  knowledge;  lack  of  component  hardware  may  cause  substantial 
delays.  Reasonable  assessment  of  technological  feasibility  must  examine  such 
potential  difficulties  in  an  attempt  to  estimate  the  "elasticity"  of  the 
research  and  development  results  to  investment— how  much  positive  effect 
greater  funding  would  have  in  terms  of  earlier  success  or  higher  probability 
of  success. 

Feasible  Absorbable  Investment.  This  means  the  amount  of  money  that 
can  be  profitably  expended  on  the  project's  prospective  rate  of  return.  While 
it  is  always  possible  to  spend  more  money,  the  law  of  diminishing  returns 
inevitably  applies. 

Public  and  Government  Consensus  That  Project  Is  Acceptable.  Primarily 
from  the  point  of  view  of  environmental  integrity,  but  also  from  the  points 
of  view  of  health,  safety,  and  security,  any  new  program  or  increased 
funding  for  a  program  must  be  measured  against  public  acceptability  in  the 
research  and  development  phase  and  in  later  stages  of  production.  Although 
these  considerations  may  be  important  only  in  later  phases,  they  should  be 
recognized  early  in  the  planning  and  research  and  development  stage. 

Implementation  and  Production  Phase 

Production  Capability.  Can  the  technology  be  implemented  by  the 
private  sector  at  a  profit?  This  depends  on  the  price  of  the  product  relative 
to  its  cost.  Significant  new  programs  may  require  massive  capital  investment 
by  industry  and/or  Government.  Numerous  supporting  industries  will  be 
required  for  construction,  operation,  and  maintenance  of  such  plants. 
Availability  of  capital  and  of  labor  must  be  evaluated  on  a  regional  basis  with 
efforts  made  to  minimize  pos<?ible  labor  shortages  and  other  dislocations. 
The   ongoing   production   costs  as  well  as  the  research  and  development 
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investment  must  be  estimated  to  establish  the  economically  viable  sale  price 
of  the  product.  To  the  extent  that  particular  fuels  can  substitute  for  each 
other,  their  relative  costs  will  influence  project  viability.  The  specific 
constraints  are  listed  individually  in  Table  B-2. 

Environmental.  Emission-control  standards  have  greatly  influenced  the 
choice  of  fuels  for  power  plants  and  vehicles.  Such  standards  result  from 
policy  decisions  based  on  data  regarding  hazards.  Assessment  of  hazards 
should  be  included  in  program  proposals  to  ensure  balanced  decisions. 
Environmental  ill  effects  must  be  attributed  a  meaningful  and  substantial 
"cost"  in  that  assessment.  Clearly,  fuel  sources  that  disrupt  the  environment 
relatively  less  in  the  stages  from  mining  to  burning  or  disposal,  or  whose 
health  hazards  are  relatively  less,  should  be  favored.  Secondary  and  higher 
order  undersirable  effects,  such  as  the  problem  of  the  water  supplies  required 
for  coal  and  shale  conversion  plants,  must  be  anticipated  and  cost-accounted 
as  well. 

Payoff  Phase 

Timing  of  Payoff.  One  of  the  goals  of  the  energy  program  is  to  increase 
supplies  as  soon  as  possible.  Accordingly,  an  assessment  of  the  ability  of  the 
research  and  development  program  to  achieve  economic  production 
capability  earlier  as  a  result  of  greater  funding  is  important  in  determining 
the  level  and  timing  of  funding.  Estimates  of  the  period  of  economic  use  of 
exhaustible  fuel  sources  should  include  not  only  the  estimated  beginning  of 
useful  production  but  also  forecasts  of  their  lifetimes. 

Economics  of  Payoff.  If  the  probability  of  a  program's  success,  the 
expected  time  of  payoff,  and  the  costs  of  creating  the  product  are  known, 
estimates  can  be  made  of  the  product's  price  and  of  the  demand  for  it  at 
varied  prices.  If  the  price  of  a  new  energy-generating  system  will  be  higher 
than  the  anticipated  market  price  for  substitutable  products,  it  will  not  be 
economically  viable. 

Other  Considerations 

Security.  It  may  be  necessary  to  subsidize  production  from  otherwise 
uneconomic  sources  to  minimize  dependence  on  foreign  oil  sources.  For 
example,  coal  liquefaction  and  shale  retorting  may  require  special  support  in 
the  form  of  subsidies  or  price  guarantees  to  ensure  their  contribution  to  total 
supply  as  replacements  ibr  imported  oil. 

Political.  Deviations  from  decisions  based  solely  on  economic 
considerations  may  be  required.  Decision  makers  may  wish  to  maintain 
employment  in  various  parts  of  the  country  so  that  capital  investment  is 
distributed  throughout  the  country  and  among  industries  or  to  protect 
population  centers  and  wilderness  areas  from  unseemly  exploration  and 
mining. 

Regional  Aspects.  Certain  energy  research  and  development  programs 
may  have  limited  payoff  on  a  national  basis,  but  sufficient  local  or  regional 
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payoff  to  be  justified.  Solar  energy  for  space  heating  in  the  South  and 
Southwest  and  geothermal  sources  in  the  West  appear  promising  even  though 
total  energy  production  in  BTU's  is  relatively  small  compared  to  national 
needs. 

Environmental,  Many  environmental  constraints  can  be  included  in  the 
costs  of  energy  production.  Some  environmental  effects,  however,  are  not 
readily  corrected  by  investments  of  dollars  and  effort.  These  are  considered 
under  this  category. 

Determination  of  Relative  Priorities-An  Illustration 

The  considerations  used  to  set  priorities  among  candidate  energy 
research  and  development  programs  are  displayed  in  Table  B-2.  Ratings 
based  on  evaluations  contained  in  the  subpanel  report  in  this  area  compared 
to  subpanel  reports  regarding  other  programs  have  been  assigned.  The  matrix 
shown  is  a  systematic  way  to  record  estimates  and  arrange  them  in  a  manner 
that  facilitates  comparisons.  The  comparisons  are  the  basis  for  ranking  the 
programs.  The  energy  research  and  development  programs  are  ranked 
illustratively  on  the  basis  of  the  criteria  indicated.  Each  program  has  been 
assigned  a  numerical  value  for  each  criterion:  3,  2,  or  1 ,  on  the  basis  of  high, 
medium,  or  low  desirability,  respectively.  The  reader  may  choose  to 
substitute  other  criteria  and  weights.  For  example,  projects  judged  to  have 
the  highest  potential  for  Savings  or  Enhancement  in  Petroleum  have  been 
given  a  3.  Projects  offering  lower  but  still  substantial  potential  savings  have 
been  given  a  2,  and  those  with  the  lowest  potential  are  assigned  a  1  in  that 
column.  Those  with  near-term  timing  receive  a  3,  mid-term  a  2,  and 
long-term  a  1.  Illustrative  program  rankings  (totals)  are  given  at  the  right.  • 

The  unweighted  total  score  gives  equal  importance  to  each  of  the 
criteria.  Since  certain  criteria  are  more  important  than  others,  another 
criteria  weighting  scheme  was  devised.  The  single  criterion  deemed  most 
important  in  each  of  the  three  phases  (I.  Research  and  Development,  II. 
Implementation  and  Production,  and  III.  Payoff)  was  given  a  weight  of  3, 
the  criterion  deemed  second  most  important  was  given  a  weight  of  2,  and  all 
other  criteria  were  weighted  1 .  Other  weights  could  be  substituted.  In  this 
case,  a  value  of  3  in  a  criterion  weighted  3  generates  a  contribution  of  9  to 
the  total  score,  a  value  of  2  in  a  criterion  weighted  1  generates  a  total  score 
contribution  of  2,  etc.  The  total  weighted  rating  for  each  program  summed 
over  all  criteria  is  also  shown  in  Table  B-2. 


Other  schemes  could  be  applied  in  a  similar  manner.  For  example, 
another  approach  would  be  based  on  multiplicative  rather  than  additive 
weights,  totaling  the  indicators  in  each  of  the  three  successive  phases.  This 
method  would  tend  to  favor  more  strongly  those  programs  having  good 
prospects  in  each  phase,  at  the  expense  of  those  having  the  same  additive  but 
less  even  prospects.  The  particular  scheme  used  does  not  seem  to  make  too 
much  difference.  Projects  having  more-immediate  payoffs  are  generally 
ranked  higher  than  longer  term  payoff  projects,  no  matter  what  scheme  is 
used. 
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Given  the  array  of  potential  research  and  development  programs,  the 
mix  of  programs  that  can  be  recommended  does  not  vary  too  much  even 
when  strikingly  different  strategies  are  adopted.  The  criteria  can  be  given 
extremely  high  or  low  weights  for  environmental  acceptability,  for  example, 
or  for  price  without  drastically  altering  the  ranking  of  programs.  On  the 
other  hand,  the  approach  of  seeking  information  to  quantify  these 
parameters  may  become  more  useful  as  progress  is  made  on  several  major 
programs.  Then  the  projections  of  costs  and  technological  capacity  to 
overcome  environmental  constraints  can  be  better  evaluated  and  compared 
among  subprograms. 

Illustrative  Use  of  the  Criteria  Matrix 

Rating  a  Single  Program.  The  basis  for  rating  one  program  area,  Energy 
and  Fuel  Transportation,  Distribution,  and  Storage,  is  described  below  to 
illustrate  the  potential  use  of  the  criteria  matrix.  Subprograms  in 
transmission  include  demonstration  high-voltage  a-c  and  d-c  electricity 
transmission  projects,  both  above  ground  and  below  ground,  and  the  use  of 
superconducting  underground  cables.  Storage  subprograms  include 
development  of  sodium-lithium  batteries,  superconducting  magnets,  and  a 
flywheel  facility.  Transportation  subprograms  include  work  on  surface  and 
underwater  arctic  ships. 

Research  and  Development  Phase.  Because  much  proof-of-concept 
laboratory  work  will  be  required  in  these  programs,  Adequacy  of  the 
Scientific  Base  was  given  a  rating  of  1 .  Probability  of  Future  Technological 
Success  received  a  3,  a  high  rating.  Feasible  Absorbable  Investment,  given  the 
laboratory  stage  of  many  subprograms,  was  considered  relatively  low  and 
assigned  a  1.  The  projects  would  improve  efficiency  and  might  improve  the 
environment  (through  underground  transmission  and  submarine  tankers 
having  lower  spill  potential),  resulting  in  a  high  Acceptability  rating  of  3. 

Implementation  and  Production  Phase.  The  projects  in  this  area  fall  in 
the  middle  range  of  the  Price/Cost  of  Production  rankings,  resulting  in  a 
rating  of  2.  These  projects  received  a  Cost  of  Substitutes  ranking  of  2 
because  most  of  the  prospective  benefits  could  be  achieved  by  burning  more 
coal.  The  necessary  Government  Role  received  a  1  rating  owing  to  the 
short-term  payoff  of  the  subject  projects  and  the  existence  of  many  industry 
programs  in  these  areas.  Resource  Reserves  to  meet  the  need  to  transmit 
electricity  continuously  are  excellent  and  are  rated  3.  Adequate  Labor  and 
Capital  are  available  for  a  rating  of  3,  but  some  associated  Hardware 
Development  is  a  challenge,  resulting  in  a  rating  of  2. 

Payoff  Phase.  If  the  projects  are  successful  they  offer  the  prospect  of 
conserving  substantial  BTU's  of  energy  (rating  of  3).  This  would  be  coal 
conservation  rather  than  a  saving  in  Petroleum,  so  the  latter  is  rated  2  as  is 
the  Timing  criterion. 

On  the  basis  of  the  program  rankings,  the  energy  research  and 
development  programs  have  been  ordered  in  priority  in  Table  B-3.  The 
ordering  does  differ,  but  not  substantially  so,  between  the  weighted  and 
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unweighted  methods.  In  general,  those  programs  which  emerge  with  highest 
priorities  are  those  with  nearest  term  potential  payoffs. 


Table  B-3.-ILLUSTRATIVE  PROGRAM  PRIORITIES  BASED  ON  CRITERIA 


Total 

Total 

Weight  Criteria 

Rank 

Unweighted  Criteria 

Rank 

Conservation 

(70) 

Conservation 

(43) 

Resource  Assessment 

(68) 

Coal  and  Shale  Processing 

(42) 

Oil  and  Gas 

(67) 

Resource  Assessment 

(41) 

Coal  and  Shale  Processing 

(67) 

Oil  and  Gas 

(40) 

Mining  Coal  and  Shale 

(65) 

Fission 

(39) 

Fission 

(63) 

Mining  Coal  and  Shale 

(39) 

Conversion  Techniques 

(55) 

Conversion  Techniques 

(36) 

Advanced  Transportation 

Advanced  Transportation 

Systems 

(54) 

Systems 

(35) 

Energy  and  Fuel  Transportation 

Energy  and  Fuel  Transportation 

Distribution  and  Storage 

(53) 

Distribution  and  Storage 

(32) 

Geothermal 

(45) 

Fusion 

(29) 

Fusion 

(43) 

Geothermal 

(28) 

Solar 

(40) 

Solar 

(27) 

Rating  Two  Competing  Programs.  The  basis  for  assigning  weights  to  two 
closely  related  programs  is  described  below  to  illustrate  the  rationale  by 
which  different  weights  were  given  to  competing  programs.  Both  programs, 
enhanced  oil  and  gas  production  and  coal  liquefaction,  have  the  same 
goal -product  ion  of  refinery  feed  stock. 

Research  and  Development  Phase.  Adequacy  of  the  Scientific  Base  is 
considered  excellent  in  oil  recovery,  but  poor  for  the  development  of 
economically  viable  coal  liquefaction.  Both  programs  are  considered  to  offer 
high  probabilities  of  Future  Technological  Success.  More  work  must  be  done 
in  coal  prior  to  demonstrating  economic  feasibility,  and  a  larger  list  of 
priority  projects  exists,  implying  greater  Feasible  Absorbable  Investment 
here  than  in  oil  and  gas.  Consensus  of  Acceptability  is  good  for  both 
projects,  but  coal  liquefaction  is  less  acceptable  both  on  the  basis  of 
requiring  extensive  mining  and  the  use  of  valuable  water  resources. 

Implementation  and  Production  Phase.  Coal  liquefaction  is  expected  to 
have  worse  Price/Cost  prospects  than  enhanced  oil  and  gas  recovery.  Both 
proposals  augment  the  supplies  of  high  Cost  Substitutes,  namely,  oil. 
Environmental  Acceptability  of  both  is  less  than  optimal,  with  debits  in  both 
mining  and  in  the  risk  of  oil  spills.  Need  for  a  Government  Role  is  far  greater 
in  coal  liquefaction  than  in  oil,  where  the  time  of  payoff  is  much  shorter  and 
better  technology  already  exists.  Abundant  Resource  Reserves  of  coal  are 
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known  to  exist,  but  the  extent  of  exploitable  oil  reserves  is  less  certain. 
Labor  is  Available  in  both  areas,  but  Hardware  Development  is  less  advanced 
in  coal  liquefaction.  Private  Capital  is  judged  to  be  readily  available  to 
implement  enhanced  recovery  of  oil  but  is  much  less  so  for  coal  liquefaction 
due  to  the  latter's  longer  term  payoff  and  less  certain  economics;  also  the 
more  fragmented  coal  industry  lacks  the  financial  resources  of  the  oil 
industry. 

Payoff  Phase,  Both  coal  liquefaction  and  enhanced  oil  recovery  offer  the 
prospect  of  enhancing  both  the  BTU's  and  Petroleum  Savings.  Timing  is 
more  favorable  for  oil  recovery  than  coal  liquefaction. 

Project  Priority  and  Project  Funding 

Programs  given  the  highest  priorities-conservation,  oil  and  gas 
production,  and  utilization  of  coal-  have  been  budgeted  more  liberally  than 
those  programs  of  lesser  priority  in  terms  of  size  and  term  of  payoff.  The 
dollar  amounts  proposed  for  individual  programs  cannot  be  ranked  in  the 
same  fashion  as  the  priority,  since  the  overriding  criterion  is  how  much 
funding  can  be  prudently  spent.  A  relatively  massive  infusion  of  Federal 
funding  is  proposed  in  the  area  of  conservation.  A  very  helpful  increment  of 
Federal  assistance  to  the  huge  expenditures  of  the  oil  and  gas  industry  is 
included,  anticipating  that  the  bulk  of  investment  in  these  areas  will  be 
derived  from  private  sources. 

In  the  case  of  coal  conversion,  a  variety  of  ambitious  programs  has  been 
proposed  for  substantial  funding  in  conjunction  with  a  substantial 
contribution  from  industry  consistent  with  the  anticipated  capacity  to 
generate  the  people,  hardware,  and  initial  methodologies  to  push  ahead  with 
major  pilot  and  development  stage  projects.  For  programs  of  long-term  and 
mid-term  payoff  that  lack  significant  private  interest  at  present,  such  as  the 
breeder  and  fusion  programs,  continued  support  has  been  proposed  to  ensure 
the  energy  future  without  interfering  with  the  concentration  of  the 
accelerated  spending  program  on  shorter  term  prospects.  In  the  cases  of 
direct  and  indirect  solar  and  geothermal  applications,  very  large  increases  in 
spending  have  been  recommended;  however,  the  dollar  amounts  are  much 
smaller  than  those  for  programs  already  involving  massive  construction  costs 
for  demonstration  plants. 

ALLOCATION  OF  FEDERAL  FUNDS  AMONG  TIME  PERIODS 

The  allocation  of  Federal  funds  among  time  periods  by  program 
elements,  shown  in  Table  B-4,  provides  a  breakdown  of  the  program 
elements  given  in  Table  2-1.  The  key  emphasis  used  in  making  these 
time-period  determinations  is  the  earliest  projected  commercial  introduction 
of  a  technology  derived  from  the  combined  Federal-industry  development 
rather  than  the  date  of  successful  completion  of  the  research  and 
development  program.  There  are  obvious  difficulties  in  assessing  whether 
certain  programs  will  be  introduced  in  the  short-term  or  mid-term,  but  the 
allocation  is  made  through  the  besc  estimate  available  at  this  time. 
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Tabli  B-4.-ALL0CATI0N  OF  FEDERAL  FUNDS  AMONG  TIME 
PERIODS  BY  PROGRAM  ELEMENTS 


($  Millions) 


Short-Term  Mid-Term  Long-Term 

Self-Suff  Iclency  Task  Objectives  Objectives  Objectives 


1.  Conserve  Energy  and 
Energy  Resources 

End- Use  Conservation    135  15 

Improved  Management   60 

High-Temperature  Gas  Turbine     210  105 

Advanced  Cycles,  Fuel  Cells, 

and  Other  110  100 

Advanced  Auto  Propulsion 260  40 

Rail,  Bus,  Ship,  and  Air 

Systems 205 

Energy  and  Fuel  Transportation 

Distribution,  and  Storage   180 

Subtotal    1.160 

2.  Increase  Domestic  Production 
of  Oil  and  Gas 

Oil  and  Gas 310 

Resource  Assessment    120  30 

Subtotal    430  30 

3.  Substitute  Coal  for  Oil  and 
Gas  on  a  Massive  Scale 

Mining    285  40 

Direct  Combustion   200 

Synthetic  Fuels    855  415 

Common  Technology   350  30 

Subtotal    1,690  485 

4.  Validate  the  Nuclear  Option 

Safety,  Enrichment,  HTGR, 

and  Other   1,100  145 

Breeder  Reactors    2.845 

Subtotal    1,100  2,990 

5.  Exploit  Renewable  Energy 
Sources  to  the  Maximum 
Extent  Feasible 

Fusion    1.450 

Solar 50  50  100 

Geothermal     85  100  


Subtotal 135  150  1,550 

TOTAL 4,515  3,935  1,550 
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For  each  major  program  element,  the  subprograms  and  projects  were 
individually  analyzed.  Examination  of  the  program  objectives,  program  plan, 
and  contribution  to  the  energy  economy  following  successful  research  and 
development  leads  to  the  determination  of  those  items  which  are  definitely 
oriented  towards  early  application  or  those  items  which  are  specifically 
geared  for  later  introduction.  Occasionally,  estimated  divisions  of  funding 
amounts  were  made  when  the  desired  information  was  not  sufficient  to 
make  a  clear  determination. 

ESTIMATING  INCREMENTAL  ENERGY  VALUES  RESULTING  FROM 
RESEARCH  AND  DEVELOPMENT 

The  increments  in  energy  savings  and  energy  production  that  can  be 
expected  in  1980  and  1985  as  a  result  of  the  research  and  development 
program  are  derived  by  analysis  of  the  expected  degree  of  implementation 
provided  in  the  technical  panel  reports.  The  analysis  was  performed  utilizing 
the  Reference  Energy  System  developed  by  Brookhaven  National 
Laboratory.  The  reason  for  this  type  of  analysis  is  that  many  of  the 
proposed  technologies  will  compete  with  each  other  for  the  same  market 
application.  This  means  that  only  the  most  efficient  and  economical 
technology  will  contribute  to  self-sufficiency.  Also,  when  the  combined 
potential  of  all  technologies  exceeds  the  annual  requirements,  the  excess  in 
one  sector  (e.g.,  electricity  production)  cannot  be  transferred  to  another 
sector  (e.g.,  automobile  transportation). 

The  Reference  Energy  System  depicts  a  total  network  flow  from  supply 
sources  through  refining,  conversion,  and  distribution  to  the  final  utilizing 
devices.  Economic  costs  and  technical  efficiencies  are  included  for  each 
element  of  the  energy  system.  The  systems  analysis  can  show  the  relative 
magnitude  of  impacts  based  on  the  assumption  of  successful  research  and 
development  and  timely  implementation  of  the  technology.  By  utilizing  the 
technical  panels'  input  data,  the  Reference  Energy  System  provides  a 
consistent  framework  for  evaluating  energy  resource  allocation  and 
consumption  patterns. 

The  energy-supply  constraints,  technical  efficiencies  of  energy  processes, 
and  cost  information  permit  one  to  examine  the  interactions  within  the 
entire  energy  system  and  develop  the  most  likely  energy  future.  By 
restricting  the  level  of  imported  fuels  and  analyzing  the  types  of  energy 
sources  which  can  satisfy  a  particular  end  use,  the  model  will  permit  new, 
higher  cost  technologies  to  compete  for  the  unsatisfied  demands  until  the 
most-efficient  resource  allocation  is  found. 

COMPARISON  OF  AGENCY  PROJECTIONS 
AND  RECOMMENDED  PROGRAMS 

It  is  impossible  to  provide  any  firm  estimate  of  what  the  FY  1975-1979 
level  of  funding  would  have  been  for  Federal  energy  research  and 
development  in  the  absence  of  the  President's  June  29,  1973,  initiative.  No 
official  figures  exist.  The  closest  approximation  to  the  programs  that  might 
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have  been  conducted  are  agency  five-year  planning  projections  subniiUed 
during  the  FY  1975  budget  cycle.  An  early  draft  of  this  report  stated  tlicse 
amounts  as  $6622  million.  Niore-precise  definition  of  energy  research  and 
development  programs  and  elimination  of  duplication  resulted  in  the 
more-accurate  estimate  of  $5931  million  shown  in  Table  B-5. 

TaLla  B-S.-FEDERAL  ENERGY  RESEARCH  AND  DEVELOPMENT  OBLIGATIONS 
BY  INDIVIDUAL  PROGRAM  ELEMENT,  FY  1973-1975 


($  Millions) 


Annual  Budgets 


Self-Siifficiencv  Task 


Actual 
FY  73 


Planned 
FY  74 


Reconn- 
mended 
FY  75 


1.  Conserve  Energy  and 

Energy  Resources   52.8 

Rt»duce<!  Consumption    .... 
Incrccised  Efficiency   

2.  Increase  Domestic  Production 
of  Oil  and  Gas     

Production    

Resource  Assessment    

3.  Substitute  Coal  for  Oil  and 
Gas  on  a  f.lr-.ssive  Scale    ...... 

Mining     

Direct  Combustion    

Synthetic  Tuels     

Common  Technology   

4.  Validate  tha  Nucls'^r  Option  . 

Safety,  Enrich'Tien't, 

HTGR,  and  Other 129.7 

Breeders   266.1 

5.  Exploit  Reixiwable  Energy 
Sources  to  tiii'  Maximum 

Extent  Feasible     82.8 

Fusion     74.8 

Solar   4.2 

Geothermal     3.8 

TOTAL    640.2 

Supporting  Programs  (incremental 
Federal  funding  lo  present  procfams) 

Environmental  Effects 

Basic  Research    

Manpower  Development 


62.3 


123 


166.2 


217.5 


98.7 

145.0 

13.2 

32.5 

11.1 

40.0 

FY  75-79  Programs 


889.3        1,572.1 


Recom- 
mended 


1,440 


_1J35 

1,450 

200 

185 

10,000 


Agency 
Projections 


95 


12.1 

22.3 

29.9 

210 

15 

40.7 

40 

136.3 

1,230 

80 

20 
12.8 

19.5 
11.2 

51.7 
31.7 

460 
310 

90 
50 

7.2 

8.3 

20.0 

150 

40 

88.8 

167.2 

405 
45 
30 

240 
90 

2,175 
325 
200 

1,270 
380 

845 

395.8 

517.3 

731.7 

4,090 

3,672.3 

129.7 

151.7 

216.2 

1,245.7 

1,091.5 

266.1 

365.6 

515.5 

2,844.3 

2,580.8 

1,232 

1,132 
80 
20 

5,931.3 


105.9 

43 

5 

153.9 


650 

300 

50 


1,000 
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These  projections  assume  substantial  increases  over  the  funding  and 
pacing  levels  of  current  programs  and  include  the  initiation  of  large  (and  as 
yet  unapproved)  new  construction  projects  for  test  and  demonstration 
purposes  in  later  program  stages.  Futhermore,  the  $5931  million  is  the  sum 
of  all  agency  requests  rather  than  an  independent  overall  coordinated 
program  review.  Thus,  the  total  $5931  million  almost  certainly  contains 
duphcate  programs.  It  does  not  reflect  the  relative  pacing  and  funding-level 
priorities  that  would  only  have  led  to  ^  more-constrained  estimate  in  the 
context  of  a  balanced  overall  program  review. 

Clearly,  the  recommended  program  represents  more  than  a  doubling  of 
the  level  of  Federal  effort  devoted  to  energy  research  and  development. 
Because  of  the  uncertainty  of  the  agencies'  planning  projections,  Table  B-5 
also  displays  the  data  of  Table  2-3  on  recent  budget  levels.  These  permit  a 
more  meaningful  comparison  that  shows  the  trend  of  actual  spending 
experience  in  recent  years  compared  to  the  current  plan  for  the  next  five 
years. 
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Appendix  C 


CORNELL  WORKSHOP  PARTICIPANTS 
FOSSIL  FUEL  OPTION 


Workshop  Members 

William  Gouse,  Jr.  (Chainnan) 

Director,  Office  of  Research  and  Development 

U.S.  Department  of  the  Interior 

Glenn  Beeman 
Vice  President,  Purchasing 
Commonwealth  Edison 
Chicago,  Illinois 

Lloyd  Elkins 

Production  Research  Director 
Amoco  Production  Company 
Tulsa,  Oklahoma 

Ernst  Habicht 
Staff  Scientist 

Environmental  Defense  Fund 
Setauket,  New  York 

Fred  A.  L.  HoUoway 

Vice  President,  Science  and  Technology 

Exxon  Corporation 

New  York,  New  York 


John  O'Leary 

Director  of  Licensing 

U.S.  Atomic  Energy  Commission 

Eric  H.  Reichl 
Vice  President 

Consolidation  Coal  Company 
Library,  Pennsylvania 

Arthur  M.  Squires 

Chainnan,  Department  of  Chemical  Engineering 

City  College  of  New  York 


Consultant 

Harry  Perry 

Staff  Member 

National  Economic  Research  Associates,  Inc. 
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SHORT  RANGE  NUCLEAR  OPTION 


Workshop  Members 

Alvin  M.  Weinberg  (Chairman) 
Director,  Oak  Ridge  National  Laboratory 

John  E.  Cantlon,  Provost 
Michigan  State  University 

W.  Kenneth  Davis 
Vice  President  for  Thermal  Power 
Bechtel  Power  Corporation 
San  Francisco,  California 


D.  E.  Ferguson 

Division  Director,  Chemical  Technology 

Oak  Ridge  National  Laboratory 

Milton  Levenson 
Director,  Nuclear  Power 
Electric  Power  Research  Institute 
Palo  Alto,  California 

H.  G.  MacPherson 

Department  of  Nuclear  Engineering 

University  of  Tennessee 


J.  Lee  Everett,  President 
Philadelphia  Electric  Company 
Philadelphia,  Pennsylvania 


INSTITUTIONAL  ARRANGEMENTS 


Workshop  Members 

Thomas  O.  Paine  (Chairman) 
Senior  Vice  President 
Technology  Planning  &  Development 
General  Electric  Company 
New  York,  New  York 

Carl  E.  Bagge,  President 
National  Coal  Association 


Leif  H.  Olsen 

Senior  Vice  President  aind  Economist 

First  National  City  Bank 

New  York,  New  York 

M.  L.  Sharrah 

Vice  President  and  General  Manager 

Research  &  Energy 

Continental  Oil  Company 

Staford,  Connecticut 


John  Corcoran,  President 
Consolidation  Coal  Company 
Pittsburgh,  Pennsylvania 

Shearon  Harris 
Chairman  of  the  Board 
Carolina  Power  &  Light  Company 
Raleigh,  North  Carolina 


Stephen  A.  Wakefield 
Assistant  Secretary  for  Energy 

and  Minerals 
U.S.  Department  of  the  Interior 

James  E.  Watson 
Manager -Power 
Tennessee  Valley  Authority 


LONG  RANGE  NUCLEAR  OPTION 


Workshop  Members 

Hans  Bethe  (Chairman) 

John  Wendell  Anderson  Professor  of  Physics 

Cornell  University 

Sol  Buchsbaum 

Executive  Director,  Research  Communications, 

Sciences  Division 
Bell  Labs 
Holmdel,  New  Jersey 


Milton  Levenson 
Director,  Nuclear  Power 
Electric  Power  Research  Institute 
Palo  Alto,  California 

Chauncey  Starr,  President 
Electric  Power  Research  Institute 
Los  Angeles,  Calfomia 

Walter  Zinn  (Retired) 
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TECHNICAL  REVIEW  PANEL 
MEMBERSHIP  AND  CONSULTANTS 


Panel  I 
RESOURCE  ASSESSMENT 


Members 

Harold  L.  James,  Chainnan 

U.S.  Geological  Survey 

U.S.  Department  of  the  Interior 

Robert  D.  Nininger 

U.S.  Atomic  Energy  Commission 

Glen  KendaU 

Environmental  Protection  Agency 

Ernest  Lx>eb 

U.S.  Department  of  Commerce 

H.  F.  York 

U.S.  Bureau  of  Mines 

U.S.  Department  of  the  Interior 

Pittsburgh,  Pennsylvania 

Thane  H.  McCuUoh 

U.S.  Geological  Survey 

U.S.  Department  of  the  Interior 

Seattle,  Washington 

John  W.  Gableman,  Executive  Secretary 
U.S.  Atomic  Energy  Commission 

Consultants 

James  F.  Davis 

General  Manager,  Uranium  Exploration 

Union  Pacific  Mining  Corporation 

D.  Verle  Harris 
Professor  of  Geology 
Pennsylvan  ia  State  University 


Wilbur  C.  Helt 
Director,  Engineering 
and  Statistical  Service 
National  Coal  Association 

Charles  D.  Masters 

Chief,  Office  of  Energy  Resources 

U.S.  Geological  Survey 

Alex  MiUs 

U.S.  Bureau  of  Mines 

U.S.  Department  of  the  Interior 

John  D.  Moody 
Senior  Vice  President 

for  Exploration  and  Producing 
Mobil  Oil  Corporation 

C.  Melvin  Swinney 
Manager  of  Energy  Resources 
Research  and  Development 
Southern  California  Edison  Co. 

J.  Frederic  Weinhold 
Energy  Policy  Project 
Ford  Foundation 

James  A.  Wilson 
Past -President 
The  American  Association 
of  Petroleum  Geologists 
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Panel  II 
MINING-COAL  AND  SHALE 


Members 

William  Schmidt,  Chaiiman 
Bureau  of  Mines 
Department  of  the  Interior 

James  A.  Curry 

Division  of  Forestry,  Fisheries  and 
Wildlife  Development 
Tennessee  Valley  Authority 

George  Davis 

U.S.  Geological  Survey 

U.S.  Department  of  the  Interior 

Robert  MacLauchlan 
Plant  Sciences  Division 
Soil  Conservation  Service 
U.S.  Department  of  Agriculture 

John  McWilliams 

Bureau  of  Mines 

U.S.  Department  of  Interior 

Carrow  T.  Prout,  Jr. 
Plant  Sciences  Division 
Soil  Conservation  Service 
U.S.  Department  of  Agriculture 

Ray  Thacker 

Office  of  Research  &  Development 

Environmental  Protection  Agency 

Carl  W.  Conner,  Executive  Secretary 
-Jiivision  of  Construction 
U.S.  Atomic  Energy  Commission 

Consultants 

M.  K.  Barlow 

Bethlehem  Mines  Corporation 

Bethlehem,  Pennsylvania 

A.  L.  Barrett 
Lemar  Company 
Gloucester,  Virginia 

Roger  Bay 

Forest  Service 

U.S.  Department  of  Agriculture 

E.  P.  Berg 

Bucyrus-Erie  Company 
South  Milwaukee,  Wisconsin 

Thomas  Bethell 

United  Mine  Workers  of  America 

James  Boyer 

Bituminous  Coal  Research 

Monroeville,  Pennsylvania 


Joseph  R.  Brennan 
National  Coal  Association 

L.  J.  Burger 

WABCO  Group  of  American  Standard 

Peoria,  Illinois 

A.  WUliam  Calder 

Joy  Manufacturing  Company 

Franklin,  Pennsylvania 

Thomas  Crocker 

Bureau  of  Mines 

U.S.  Department  of  the  Interior 

Spokane  Mining  Research  Center 

Spokane,  Washington 

Richard  Dick 

Bureau  of  Mines 

U.S.  Department  of  the  Interior 

Twin  Cities  Mining  Research  Center 

Minneapolis,  Minnesota 

R.  L.  Drollinger 
Hamischfeger  Company 
Milwaukee,  Wisconsin 

Thomas  V.  Falkie 
Mineral  Engineering  Department 
College  of  Earth  and  Mineral  Science 
Pennsylvania  State  University 

John  G.  Ferries 

Geological  Survey 

U.S.  Department  of  the  Interior 

Charles  T.  Ford 
Bituminous  Coal  Research 
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MEETING  THE  CHALLENGE  TO  NUCLEAR  ENERGY  HEAD-ON 


Prologue 

It  seems  that  in  recent  months  all  the  dire  energy 
predictions  made  during  the  past  half  decade  have  become 
alarmingly  true.  The  energy  "dilemma"  has  evolved  into  the 
energy  "crisis."  No  aspect  of  our  energy  supply  and 
demand  structure  has  been  spared.  No  prior  prediction, 
regardless  of  how  extreme  or  irresponsibly  judged  when 
made,  is  without  some  foundation  in  fact  today.  And  these 
depressing  facts  of  life  are  made  all  the  more  dangerously 
true  because  of  recent  events  in  the  Mideast. 

On  the  other  hand,  never  before  has  there  been  such  an 
attitude  of  willingness  and  desire  to  cope  realistically  with 
the  CTisis.  The  most  discussed  subject  in  the  Congress,  the 
Executive  Department,  and  the  regulatory  agencies  are 
various  alternatives  for  resolution  of  the  situation. 

Today  I  want  to  address  one  segment  of  the  problem: 
namely  the  question  of  what  can  or  should  be  done  to 
streamline  the  process  to  license  and  build  commercial 
nuclear  reactors  more  expeditiously  to  help  meet  our 
energy  requirements.  To  address  that  subject  forthrightly 
certain  facts  must  be  squarely  faced  and  certain  issues  must 
be  identified.  These  facts  and  issues  in  many  cases  are  as 
appalling  and  disquieting  to  the  Commission  as  they  are  to 
the  nuclear  industry  and  the  general  public. 


The  uncomfortable  fact  is  that  despite  our  efforts 
to  reverse  or  shorten  the  on-line  project  time  for  nuclear 
plants— the  period  from  ordering  of  the  plants  until  they 
begin  commercial  operation-that  time  has  been 
lengthening  and,  as  the  President  recognized  in  his 
September  10  energy  message,  these  delays  are 
"unreasonable."  Given  the  present  circumstances  and  from 
the  public  interest  perspective,  I  would  add  "untenable." 

The  on-line  project  time  for  10  large  nuclear  plants 
operating  at  the  end  of  1971  averaged  5-1/2  years.  Today 
the  estimated  project  time  for  current  plants  has  been 
averaging  about  9-10  years.  While  we  can  take  some  solace 
in  the  fact  that  comparable  trends  also  exist  for  fossil  fuel 
plants  and  other  major  construction  projects,  even  the  time 
required  for  construction  of  fossil  fuel  plants  is  about  25% 
less  than  for  similar  sized  nuclear  plants.  Apologists  wfll 
remind  us  that  fossil  fuel  plants  do  not  go  through  the  same 
rigorous  licensing  regime  as  a  nuclear  plant.  They  further 
tell  us  that  nuclear  plants  as  well  as  fossil  fuel  plants  are 
being  delayed  primarily  because  of  matters  not  clearly 
controllable  by  government;  for  example,  construction 
delays,  labor  problems,  late  delivery  of  components, 
materials  shortages.  I  will  address  these  matters  a  little  later 
in  my  remarks. 

Regardless  of  invidious  comparisons,  however,  the  fact 
of  the  matter  is  that  nuclear  as  well  as  fossil  fuel  plants  are 
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needed  to  meet  the  energy  requirements  of  our  country. 
The  real  challenge  is  not  to  attempt  to  justify,  rationalize  or 
explain  away  the  delays  but  determine  forthrightly  whether 
the  project  time  can  be  reduced,  and  if  so  how.  A  little 
additional  history  may  be  in  order  as  we  address  this 
subject  today. 


The  Industry's  Responsibility 


The  nuclear  industry  has  to  be  recognized  as  one  which 
has  experienced  rapid  growth  in  an  environment 
characterized  by  an  overlay  of  stringent  quality  control  and 
regulatory  requirements^a  combination  of  factors  rarely 
found  or  experienced  in  large-scale  industrial  projects  in  the 
history  of  the  nation.  And,  while  the  technical  feasibility 
and  demonstration  of  the  technology  is  a  quarter  of  a 
century  old,  the  operating  experience,  especially  with 
nuclear  plants  of  the  800-1000  MWe  variety,  is  still  quite 
minimal.  Accordingly  it  is  altogether  natural  and  should 
have  been  expected  that  certain  design  changes  and  other 
technological-related  fixes  would  be  required  as  the  normal 
engineering  and  operational  mismatches  were  flushed  out 
durmg  operation.  As  a  matter  of  fact,  the  entire  commercial 
industry  has  developed  essentially  within  the  last  decade 
and  a  half.  Not  only  has  the  required  expertise  placed  heavy 
demands  on  the  traditional  skilled  labor  markets,  but  the 
utility  industry  has  had  to  learn  to  cope  with  new  and 
different  management  and  technical  problems  incident  to 
commercial  nuclear  power.  And  they  have  done  so  and 
done  so  well.  The  remarkable  growth  of  the  technology  and 
the  industry  has  in  no  manner  compromised  the  health  and 
safety  record  of  the  industry;  a  record  considered 
by  some  as  undeniably  one  of  the  most  remarkable 
achievements  of  the  20th  century.  Certainly  the  major 
hurdles  of  a  new  and  evolving  technology  and  industry  are 
behind  us.  But  the  demands  of  nuclear  energy  continue  into 
the  future.  New  utilities  will  be  joining  the  66  different 
companies  that  today  are  or  have  indicated  an  intention  to 
go  nuclear  and  a  sense  of  complacency  must  be  avoided. 

The  primary  responsibility  of  the  industry  now  is  to 
maintain  and  control  its  growth  momentum.  This 
obligation  encompasses  new  and  different  requirements 
that  must  be  identified,  anticipated,  and  eventually 
managed.  It  requires  a  reassessment  by  this  industry  of  its 
role  within  the  energy  spectrum  of  the  country.  It  requires 
new  policies,  new  procedures,  innovation,  change  and 
decisiveness  in  all  sectors  and  at  all  levels  of  the  industry. 
There  is  a  rapidly  emerging  consensus  that  this  is  true.  At 
the  same  time  the  industry's  responsibilities  are  evolving-so 
is  the  role  of  the  Federal  government.  It  should  be  evident 
that  from  the  Government's  perspective,  the  emphasis  in 
the  light  water  reactor  area  has  dramatically  shifted  in 
recent  years  from  research  and  development  to  regulation. 
And  what  1  have  just  said  with  regard  to  the  need  for 
innovation  and  change  applies  equally  as  well  to  the  AEC 
and  its  regulatory  program.  1  will  return  to  this  theme  with 
regard  to  new  AEC  approaches  shortly. 


Organizations  and  Problem  Solving 

In  the  immediate  future  certain  rather  dramatic 
reorganization  proposals  will  be  under  Congressional 
consideration.  The  Administration  has  proposed  a  Bill  to 
create  an  Energy  Research  and  Development 
Administration  to  undertake  new  commitments  to 
technology  and  bring  to  commercial  fruition  more 
established  energy  R&D  programs.  Last  week  the  President 
g3ve  added  impetus  to  this  legi  lion  in  announcing  project 
independence.  It  has  also  been  proposed  that  the 
Regulatory  organization  of  the  Atomic  Energy  Commission 
be  reconstituted  as  a  Nuclear  Energy  Commission.  Whether 
these  proposals  are  ultimately  enacted  by  the  Congress  this 
year  or  next,  and  I  for  one  hope  they  are,  the  viability  and 
merit  of  the  concepts  they  embody  do  not  appear  in 
dispute. 

But  new  organizations  should  not  be  viewed  as  the  sole 
answer  to  the  energy  problem.  New  organizational  forms 
are  valuable  in  facilitating  the  implementation  of  new 
policies.  However,  they  cannot  become  ends  unto 
themselves  as  we  look  down  the  road.  While  we  should  plan 
for  their  implementation  in  one  form  or  another  in  the 
future,  we  should  nevertheless  take  those  actions  today  to 
develop  the  policies  to  be  implemented  by  the  existing  as 
well  as  new  organizational  structures.  And  there  are  indeed 
steps  which  can  be  taken  by  the  AEC,  industry,  and  other 
entities  working  together  which  can  shorten  not  only  the 
licensing  path,  but  meet  other  policy  objectives  and  give 
greater  purpose  to  the  regulatory  system  as  well.  The  AEC 
has  made  the  basic  Internal  organizational  changes  in  the 
past  two  years  which  are  necessary  to  increase  the 
efficiency  of  the  existing  licensing  process.  At  the  same 
time,  AEC's  Regulatory  organization  has  been  given  the 
manpower  and  funding  requirements  for  more  concerted 
long-range  planning  and  development  of  new  policy 
objectives.  The  backlog  and  implementation  problems  of 
the  Calvert  Cliffs  decision  and  the  implementation  of  the 
National  Environmental  Policy  Act  are  behind  us.  We  have 
had  a  reasonable  length  of  time  to  get  our  arms  around  the 
problems  of  environmental  impact  statements.  But  even 
with  our  successes  we  must  admit  that  we  "ad  hoced"  a 
response  to  a  problem  which  blindsided  us.  The  current 
energy  and  environmental  crisis,  1  do  not  believe,  can 
withstand  similar  treatment.  We  not  only  need  to  take 
immediate  steps  wherever  possible,  but  we  also  need  a 
program  for  the  future,  a  program  which  realistically  takes 
into  account  the  unique  contributions  which  nuclear  can 
provide  to  the  overall  energy  system. 

Short  Term  Nuclear  Prospects 

In  these  days  of  genuine,  not  postulated,  fuels  shortage, 
an  administration  evaluation  was  undertaken  to  determine 
those  immediate  actions  which  might  be  implemented  to 
get  us  "over  the  hump"  and  put  us  on  the  path  to  domestic 
energy  self-sufficiency.  These  various  studies  served  as  the 
basis  for  last  week's  Presidential  energy  message.  A 
significant  and  demanding  aspect  of  this  statement,  the 
seventh  such  Presidential  pronouncement  within  the  last 
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year,  included  the  President's  request  that  AEC  structure  a 
system  to  reduce  the  current  on-line  time  of  nuclear  plants 
to  6  years 

As  As  part  of  this  overall  Federal  study,  AEC  reviewed 
the  near  term  prospects  for  accelerating  the  on-line  times  of 
nuclear  power  plants  scheduled  for  completion  by  the  end 
of  1975.  1  believe  a  brief  recounting  of  this  effort  and  its 
findings  will  allow  you  to  judge  for  yourselves  what  can  be 
expected  as  the  nuclear  contril  ution  to  the  U.S.  energy 
pool  within  the  next  several  years.  I  would  hasten  to  add 
that  what  follows  in  no  way  should  be  taken  as  a 
prejudgment  of  individual  licensing  cases  which  must 
perforce  constitute  the  major  underlying  assumption  of  the 
following  model. 

Of  the  59  nuclear  plants  currently  under  construction, 
36  have  been  scheduled  by  utilities  for  completion  before 
January  1976.  Parenthetically,  and  to  put  these  36  in 
perspective,  recall  that  the  U.S.  currently  has  39  operable 
nuclear  power  plants.  As  an  aside,  you  should  know  that  all 
36  of  these  plants  have  regulatory  review  schedules  that  will 
meet  the  AEC's  avowed  objective  of  concluding  the  entire 
licensing  process  (including  public  hearings)  coincident  with 
the  completion  of  construction. 

Twenty-one  of  these  36  plants  have  been  identified  by 
the  Federal  Power  Commission  has  high  priority  projects 
which  are  needed  to  become  operational  early  to  contribute 
to  critical  power  reserves  through  1975.  AEC's  analysis 
indicated  that  construction  and  operational  testing  are 
more  than  80%  complete  for  8  of  these  units  and,  hence,  it 
would  be  difficult  for  the  utilities  to  accelerate 
construction  at  this  late  stage.  This  leaves  13  plants  on  the 
FPC  critical  list  which  conceivably  could  be  speeded  up 
construction-wise.  However,  discussions  with  utility 
management  of  these  13  plants  produced  the  consensus 
that  no  significant  acceleration  of  construction  programs 
was  possible.  The  major  reasons  given  for  this  consensus,  far 
from  being  negative  I  believe,  attest  to  the  fact  that  utilities 
for  the  most  part  are  exerting  their  best  efforts  in  the  face 
of  some  very  trying  hardships  to  bring  their  plants  on-line 
on  a  rapid  timetable:  (1)  most  utilities  are  already  utilizing 
overtime,  double  shifts,  or  incentive  contracts  to  speed 
construction,  and  the  theory  of  diminishing  returns  argues 
against  any  expansion  of  this  program;  (2)  capital  outlays 
for  increased  overtime  (where  deemed  effective)  have  been 
made  almost  impossible  due  to  increased  interest  rates;  and 
(3)  a  shortage  exists  of  qualified  skilled  craftsmen  such  as 
welders,  pipe  fitters  and  electricians.  Finally,  and  most 
important  from  AEC's  standpoint,  any  significant 
improvement  in  construction  schedules  without  providing 
the  necessary  quality  assurance  resources  would  almost 
certainly  result  in  shortcomings  in  quality  assurance 
controls,  a  position  which  the  AEC  finds  untenable. 

Ddays,  Their  Causes,  and  Jawboning 

Even  given  the  fact  that  for  plants  needed  in  the  near 
term  maximum  pressure  is  being  exerted,  it  has  been 
apparent  for  some  time  to  both  the  industry  and  AEC  alike 
that  delays  of  one  kind  or  another  have  and  are  causing 


system  discontinuities  and  do  adversely  impact  on  the 
availability  dates  of  nuclear  power  plants.  For  example,  the 
Federal  Power  Commission  recently  conducted  a  survey  of 
the  pacing  factors  causing  schedule  setbacks  in  28  nuclear 
plants  scheduled  to  become  operational  in  1973.  The 
findings  are  presented  in  the  following  chart  (Chart  1). 

In  reviewing  this  tabulation  I  was  struck  by  two 
interesting  features.  First,  note  the  varigated  reasons  for 
plant  delays-I  am  sure  many  of  you  in  the  audience  could 
add  to  this  chart  from  your  own  experience  and  in  words 
which  probably  would  not  be  quite  so  tender  to  the  ear. 
Secondly,  note  the  wide  divergency  in  the  total  months  of 
delay  due  to  construction  and  manufacturing-related 
problems,  and  regulatory-generated  delays.  We  all  know 
that  statistics  can  be  very  tricky,  but  even  doubling  or 
tripling  the  regulatory-related  delay  figures  does  not  do 
much  to  close  the  gap. 

The  foregoing  should  not  be  taken  as  "the  word"  on 
piant  delays.  As  we  all  recognize,  it  is  very  difficult  to  arrive 
at  generalities  about  the  amount  of  time  a  plant  is  delayed 
and  the  relative  importance  of  each  delay  factor-each  plant 
is  significantly  different  from  another  both  in  terms  of 
design  and  the  regulatory  environment  within  which  it  must 
be  licensed,  and  the  reasons  for  delay  are  multifaceted  and 
interconnected.  Even  though  the  nut  may  be  hard  to  crack, 
this  should  not  deter  us  from  making  a  start  at  getting  the 
cards  out  on  the  table  and  openly  discussing  them  with  a 
view  toward  generating  possible  solutions. 

A  dialogue  on  this  subject,  in  fact,  has  already  begun. 
On  November  1,  Chairman  Ray  and  I  met  with  a  small 
number  of  nuclear  industry  executives  and  Roy  Ash, 
Director  of  the  Office  of  Management  and  Budget,  and 
Governor  John  Love,  Director  of  the  President's  Energy 
Policy  Office.  The  industry  has  ably  represented  by  William 
Gould,  Gordon  Corey,  Charles  Luce,  Lelan  Sillin,and  Louis 
Roddis.  1  can  candidly  report  that  each  side,  in  full 
recognition  of  its  respective  responsibilities,  made 
forthright  presentations  and  gave  as  well  as  it  took. 

Besides  construction-related  delays,  a  major  topic  of 
discussion  with  Messrs.  Ash  and  Love  focused  on  the 
tension  between  the  Commission  and  industry  involving  the 
series  of  changes  in  licensing  requirements  that  are  summed 
up  in  the  term  "ratcheting." 

1  am  sure  that  the  industry  understands  that  some 
regulatory  ratcheting,  like  death  and  taxes,  is  unavoidable. 
We  have,  for  example,  recently  invoked  a  loud  click  in  the 
gears  in  the  context  of  a  recent  change  to  preclude 
potential  safety  problems  arising  from  the  fact  that  it  is 
possible  that  certain  adverse  reactor  events  could  take  place 
without  the  reactor  shutting  itself  down.  I  doubt  that 
anyone  in  industry  fully  acquainted  with  the  background  of 
this  particular  change  in  our  requirements  would  disagree 
with  the  general  position  taken  by  the  Regulatory  staff.  I 
believe  that  most  of  you  understand  the  need  for  these 
kinds  of  changes  in  regulatory  requirements  and  that  they 
are  not  the  source  of  your  complaints. 
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Rather,  it  is  the  small  seemingly  continuous  ratchets 
during  the  day-to-day  review  process  that  appear  to  be  the 
cause  of  industry  concern.  Regulatory  management  and  the 
Commission  have  for  the  past  year  recognized  that  there  is 
justification  for  that  concern  and  have  taken  steps  which 
presumably  are  bringing  the  matter  under  control. 
Procedures  have  been  instituted  to  eliminate  the  past 
practices  of  implementing  significant  ratchets  at  the  staff 
review  level  without  higher  level  review.  The  current 
procedures  require  that  the  staff  reviewer  identify  the 
proposed  change  and  submit  it  to  the  appropriate 
management  level  within  the  regulatory  organization  or 
■  vcn  in  some  cases-where  major  generic  matters  are 
involved-to  the  Commission  before  implementation.  In 
addition,  all  applicants  will  be  advised  in  writing  that  senior 
regulatory  officials  are  available  to  hear  appeals  from 
changes  and  other  requirements  imposed  by  staff  reviewers. 

We  expect  that  these  procedures  will  result  in 
elimination  or  at  least  a  substantial  reduction  of  any 
unnecessary  ratcheting.  I  do  not  e.xpect  that  they  will 
eliminate  all  of  the  complaints  though  because  there  will 
always  be  situations  where  industry  will  say  that  the  AEC  is 
being  too  conservative.  In  those  instances  I  am  sure  the 
applicant  will  call  it  ratcheting.  Regulatory  staff  will  call  it 
prudence  and  1  want  to  assure  you,  we  hope  that  our 
iiidenicnts  arc  as  realistic  as  possible. 

The  Longer  Haul 

Last  spring  when  some  degree  of  success  had  been 
obtained  in  getting  the  system  moving  again,  the 
Regulatory  staff  at  my  request  and  with  the  Commission's 
concurrence  undertook  a  comprehensive  study  of  the 
licensing  process.  Its  mandate  was  to  expand  its  collective 
mind  into  relatively  uncharted  areas  with  a  view  toward 
expeditine  the  licensing  cycle  with  no  loss  in  quality  in  lioht 
iif  projections  of  significantly  increasing  orders  for  nuclear 
power  reactors.  The  task  was  divided  into  two  phases.  Phase 
1  consisted  of  the  accumulation  of  factual  information  on 
concepts  which  I  will  explain  shortly,  while  Phase  2  put  this 
raw  material  in  the  context  of  evaluation  of  the  need  to 
step  up  the  licensing  process,  appraisal  of  the  need  to 
'.mprovc  the  confidence  level  and  public  acceptance 
regarding  reactor  safety,  and  such  matters  as  legislative  and 
budgetary  requirements  for  the  program. 

rurr.iiip  to  the  study's  tentative  conclusions,  I  think  the 
lollowing  chart  (Chart  2)  can  make  clear  my  explanation. 
As  the  chart  indicates,  the  selection-licensing-construction 
cycle  for  nuclear  plants  today  requires  9-10  years,  divided 
roughly  as  follows:  2  years  for  site  and  plant  design 
selection,  pre-application  site  reviews  and  preparation  of 
I'iic  application;  2  years  for  construction  permit  reviews, 
including  public  hearings;  and  5-6  years  for  construction, 
operating  license  review  and  possible  hearings  after  the 
construction  permit  is  issued,  and  operational  testing.  As 
vou  c:in  sec  standardization  of  plant  designs,  including  both 
nuclear  and  non-nuclear  portions,  can  make  possible  a 
reduction  of  about  2  years  in  this  cycle.  About  a  year  can 
be  saved  from  the  time  required  for  AEC  review  of  the 
construction     permit     application.     In    addition,    as    the 


industry  begins  to  gain  experience  in  duphcating  major 
portions  of  plants,  it  shoijd  be  possible  to  reduce  the 
required  construction  time  by  a  year.  The  saving  will  come 
largely  from  elimination  of  the  trial  and  error 
sequences-the  so-called  "put  it  in-tear  it  out" 
syndrome-which  characterizes  the  construction  of  many 
custom  plants. 


There  is  opportunity  for  cutting  an  additional  two  years 
from  the  early  part  of  the  nuclear  lead-  time  cycle  by 
coupling  standardized  plant  designs  with  the  use  of  sites 
reviewed  and  approved  in  advanced  of  their  use.  A  bank  of 
approved  sites  can  be  estabhshed  once  certain  tools  are 
available.  These  include  siting  criteria  on  such  subjects  as 
seismicity,  population  distribution,  routine  releases,  and 
environmental  characteristics.  Use  of  a  predesignated  site 
should  cut  about  in  half  the  two  years  required  for  site 
selection.  Should  a  utility  elect  to  install  a  plant  of 
preapproved  standard  design  at  a  predesignated  site,  the 
only  site-related  question  which  would  need  to  be 
addressed  in  considering  a  construction  permit  for  a  specific 
plant  would  be  whether  the  standard  plant's  previously 
approved  design  characteristics  fall  within  the  assumptions 
used  in  evaluating  the  site. 


No  one  should  have  the  idea  that  all  the  time  savings 
represented  by  this  conceptual  scheme  are  attainable  in  the 
immediate  future.  The  savings  expected  from 
standardization  will  not  be  realized  in  full  until  entire 
plants,  including  both  nuclear  and  non-nuclear  portions,  are 
standardized.  This  will  not  be  achieved  for  some  time. 

In  the  siting  area  also  the  developments  which  can  make 
this  scheme  a  reality  may  be  several  years  away.  But  the 
direction  indicated  by  the  chart  seems  realistic  to  me,  and 
the  goal  represented  is  one  which  we  hope  to  achieve,  if  not 
in  the  near  term,  at  least  in  the  intermediate  'erm. 

It  is  my  hope  that  the  AEC's  study  of  the  reactor 
licensing  process  will  serve  as  a  catalyst  for  additional  viable 
approaches  to  the  problem.  In  this  connection,  one  of  my 
fellow  Commissioners,  Will  Kriegsman,  has  surfaced  an 
approach  which  merits  careful  appraisal.  Mr.  Kriegsman's 
proposed  formulation  would  split  the  current  licensing 
system  into  two  distinct  and  separate  regulatory  modes. 
Utilizing  a  modification  of  the  currently  available 
manufacturing  license  concept,  reactor  vendors  would  carry 
the  burden  of  proof  at  the  front  end  of  the  system  to 
obtain  a  regulatory  certified  nuclear  island  portion  of  a 
final  plant  design.  Utilities  would  only  enter  the  picture  at  a 
later  stage  as  they  and  their  archhect-engineers  carried  the 
burden  of  proof  regarding  balance  of  plant  and  site-related 
interfaces  to  obtain  what  amounts  to  the  present  operating 
license.  In  an  alternative,  an  architect-engineer  could  join 
with  a  vendor  at  the  certification  review  state  to  obtain  a 
complete  plant  design  approval.  While  this  concept  of  a 
license  to  manufacture  may  eventually  result  in  a  reduction 
of  I  to  2  years  in  the  length  of  the  licensing  process,  this 
saving  would  appear  not  to  be  possible  for  another  3  to  4 
years  when  final  designs  are  available. 
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Although  benefits  and  drawbacks  can  be  cited  in  both 
Regulatory  staffs  and  Mr.  Kriegsman's  proposals,  both  set 
the  tone  for  the  future.  The  AEC,  the  public  and  the 
industry  simply  cannot  stay  wedded  to  a  licensing  system 
which  becomes  more  and  more  outmoded  with  each  passing 
day  given  the  projected  orders  of  plants  and  the  current 
severity  of  the  energy  crisis.  We  all  must  break  out  of  our 
preconceived  notions  and  meet  the  challenges  with 
innovative  ;hought  and  action. 

Steps  Toward  Standardization 

Significant  progress  has  been  made  since  the 
Commission's  May  1972  policy  statement  endorsing 
standardization.  As  you  know,  the  Commission  believes 
thiat  the  continual  changes  in  design  of  recent  years, 
together  with  accompanying  escalation  in  plant  capacity 
has  been  a  major  cause  of  long  lead  times,  requiring  both 
industry  and  the  AEC  to  go  over  each  plant  in  detail  in 
order  to  maintain  a  consistent  high  level  of  safety.  As  we 
looked  ahead,  the  Commission  came  to  the  realization  a 
few  years  ago  that  it  could  not  effectively  regulate  the 
avalanche  of  nuclear  orders  forecast  for  future  years, 
mounting  to  a  predicted  total  of  1,000  operating  plants  by 
the  year  2000,  if  each  one  was  a  custom  plant.  We  also 
strongly  doubted  that  the  industry  could  design,  construct 
and  operate  that  number  of  plants  on  a  one-of-a-kind  basis. 
In  March  1973,  AEC  announced  three  standardization 
options  which  we  were  prepared  to  implement  in  our 
regulatory  process. 

The  first  option  is  the  reference  system  approach  under 
which  standardized  designs  intended  for  use  in  a  number  of 
future  plants  may  be  submitted  for  AEC  regulatory  review. 
Utilities  purchasing  plants  incorporating  the  design  can 
reference  it  and  concern  themselves  in  detail  only  with 
site-related  and  balance-of-plant  matters. 

All  five  major  reactor  manufacturers  are  responding 
under  this  option.  We  already  have  accepted  for  technical 
review  the  application  by  General  Electric  of  its  design 
known  as  GESSAR.  An  application  from  Combustion 
Engineering  for  its  CESSAR  design  has  been  submitted  for 
acceptance  review,  the  procedure  under  which  AEC 
examines  applications  for  completeness  prior  to  docketing 
them  for  technical  review.  An  application  is  anticipated  for 
three  Arizona  plants  which  will  reference  the  GESSAR 
design.  Westinghouse,  Babcock  &  Wilcox,  and  Gulf  General 
Atomic  have  indicated  their  intent  to  submit  reference 
system  applications.  Two  applications  are  anticipated  from 
Stone  &  Webster:  one,  for  a  pessurized  water  reactor,  is 
expected  early  next  year;  the  other,  for  a  boiling  water 
reactor,  later  on. 

As  a  matter  of  interest,  the  Commission  is  currently 
considering  limiting  the  reference  design  submittals  to  very 
large  portions  of  the  plant,  starting  in  FY  1977.  Under  this 
limitation,  the  minimum  portion  of  the  plant  that  would 
have  to  be  included  in  the  reference  design  option  might  be 
the  reactor,  containment,  control  room,  auxiliary  systems, 
radwaste  systems,  and  emergency  power.  The  objective  here 


is  that  the  full  benefits  of  standardization  really  cannot  be 
achieved  unless  large  portions  of  the  plant  are  standardized. 

The  second  standardization  option  made  available  is  the 
duplicate  plant  approach,  under  which  the  AEC  agrees  to 
conduct  a  single  review  when  a  utility  or  group  of  utilities 
plans  to  locate  identical  r.iants  at  more  than  one  site.  Each 
site  must  be  specified  at  the  time  of  the  applicant's  permit 
submissions.  We  have  already  received  indications  of  several 
filings  under  this  option: 

•  Commonwealth  Edison  Company  has  filed  for  its  two 
Byron-Braidwood  plants,  to  be  placed  at  separate  sites. 
This  application  has  been  docketed  for  teclinical  review. 

•  The  SNUPPS  organization  of  five  midwest  utilities, 
having  cleared  Justice  Department  anti-trust  scrutiny,  is 
preparing  to  file  an  application  covering  six  units  at 
four  different  sites. 

•  Duke  Power  Company  has  signified  its  intention  to 
purchase  six  identical  plants  from  Combustion 
Engineering,  and  expects  to  file  an  application  next 
spring. 

•  The  Tennessee  Valley  Authority  plans  next  summer  to 
submit  an  application  covering  four  GESSAR  units  on 
one  site. 

•  UtiUties  in  Wisconsin  and  upper  Michigan  are  planning 
to  submit  an  application  covering  two  units. 

As  standardization  progresses  under  the  second  option, 
the  Commission  will  probably  have  to  consider  requiring 
some  minimum  number  of  plants  to  be  included  in 
applications,  i.e.,  there  should  be  sufficient  commercial 
utilization  of  the  design  to  warrant  the  expenditure  of  AEC 
regulatory  review  resources. 

The  third  option  in  standardization  involves  issuing  a 
license  to  manufacture  where  a  number  of  complete 
facilities  would  be  built  at  a  central  location  and  then 
moved  to  their  operating  sites.  Early  this  month  the  AEC 
adopted  new  regulations  governing  the  use  of  this  approach. 
Under  this  option  the  purchasing  utility  must  file  separately 
for  a  construction  permit  and  operating  license.  This  option 
is  currently  being  applied  to  the  concept  of  floating  nuclear 
plants  placed  in  offshore  locations.  An  apphcation  to 
manufacture  eight  such  units  has  been  received  from  the 
Offshore  Power  Systems,  Inc.,  a  joint  venture  of 
Westinghouse  and  Tenneco,  and  is  now  undergoing 
technical  review.  The  Public  Service  Electric  and  Gas 
Company  has  purchased  two  units  to  be  located  off  New 
Jersey  and  has  taken  an  option  on  two  additional  units.  The 
City  of  Jacksonville  has  signed  a  letter  of  intent  to  purchase 
two  units,  as  has  Middle  South  Utilities  Company. 

Although  standardization  is  expected  to  have  beneficial 
effects  in  reducing  lead-times  and  conserving  the  technical 
manpower  in  industry  and  government,  I  would  emphasize 
that  one  of  AEC's  principal  motives  in  encouraging 
standardization  is  the  enhanced  safety  this  concept  offers. 
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We  expect  this  to  occur  because,  with  only  a  relatively  few 
designs  to  be  concerned  with,  greater  concentration  of  staff 
effort  will  be  possible,  both  in  AEC  and  in  industry.  In 
addition,  standardization  will  provide  an  opportunity  to 
apply  the  lessons  of  experience  with  a  given  design  in  the 
design,  construction,  startup,  Operation  and  inspection  of 
additional  units,  thereby  saving  valuable  time. 

As  a  matter  of  fact,  within  the  next  few  years,  we  are 
considering  requiring  utility  applicants  to  reference 
approved,  final,  standardized  designs,  unless  good  cause  is 
shown  why  a  custom  design  or  a  preliminary  standardized 
design  should  be  considered  instead. 

Siting  Concepts 

AEC's  position  and  my  persona!  position  on  the  siting 
of  nuclear  power  plants  has  undergone  some  recent  change. 

Several  years  ago  there  was  strong  emphasis  on  the 
desirability  of  regional  siting.  1  recall  well  one  instance 
which  occurred  while  I  was  Chairman  of  the  Maryland 
Public  Service  Commission.  We  had  before  us  the 
application  from  the  Baltimore  Gas  and  Electric  Company 
to  place  two  plants  at  the  Calvert  Cliffs  site  on  the 
Chesapeake  Bay.  We  felt  that  some  sort  of  regional  compact 
for  the  Bay  would  be  desirable  since,  regardless  of  what 
action  we  miglu  take  to  protect  the  Bay  on  the  Maryland 
side,  there  was  still  the  possibility  that  Virginia  could  ring 
her  side  with  plants,  and  of  course  vice  versa.  Accordingly,  I 
met  with  Virginia  and  Maryland  officials  from  the  Governor 
on  down  but  1  was  not  able  to  get  the  regional  compact 
idea  off  the  ground. 

Regional  siting  compacts  are  as  good  an  idea  now  as 
they  were  then.  But  we  must  face  reality.  The  experience 
we  had  with  Chesapeake  Bay  seems  to  be  the  general 
experience  on  proposals  of  this  kind.  State  governments  do 
not  seem  to  respond  to  the  idea:  the  compacts  are  not 
forthcoming.  I  have  liad  to  conclude  that  regional  siting  is  a 
frail  reed  on  which  to  base  a  siting  policy  and  that  other 
approaches  are  required. 

t 

Moreover,  other  approaches  are  required  urgently  if 
acceptable  sites  are  to  be  found  for  the  numerous  nuclear 
plants  expected  to  be  in  operation  in  the  coming  years.  Let 
me  describe  a  siting  proposal  which  appears  to  have  real 
merit. 

Designated  Sites 

The  designated  site  approach  seems  to  be  a  practical 
one.  Its  merit  is  in  the  decoupling  of  the  approval  of  the 
site  from  approval  of  the  plant.  Such  a  site  approval  process 
would  have  to  include  consideration  of  all  of  the 
environmental  aspects  of  the  site  that  could  affect  plant 
safety  (such  as  seismicity),  all  of  the  radiological  Impacts  of 
the  plant,  and  all  of  the  environmental  impacts  of  the  plant 
on  the  site.  Since  the  design  of  the  plant  may  not  be  known 
at  this  stage,  a  typical  operating  envelope  for  the  plant 
would  have  to  be  assumed,  thus  higliligliting  the  need  for 
developing  good  siting  criteria.  Where  qualified,  it  appears 


reasonable  if  not  desirable  that  the  state  could  be  involved 
in  or  be  responsible  for  the  nonradiological  portion  of  the 
NEPA  review.  In  this  regard,  the  staff  is  currcnlly 
developing  legislative  and  non-legislative  options  to  permit 
such  goveriunental  collaboration. 

Inunediate  Actions 

What  I  have  said  up  to  now  related  primarily  to 
near-term  and  long-term  policy  objectives.  In  light  of  the 
seriousness  of  the  energy  crisis  we  face  today,  the  tough 
question  is  increasingly  asked  as  to  what  measures  can  be 
taken  immediately  and  without  legislation  to  increase 
nuclear's  contribution.  I  should  like  to  spend  a  few  minutes 
on  that  subject.  As  a  prelude  to  my  remarks,  it  must  be 
clearly  understood  that  in  my  judgment  the  quality  of  the 
AEC's  safety  and  environmental  reviews  cannot  be 
sacrificed  or  prejudiced  because  of  the  presently  anticipated 
severity  of  the  energy  shortage.  With  that  as  a 
pre-condition,  three  alternatives  to  the  present  system  can 
be  identified. 

First,  with  regard  to  the  59  nuclear  plants  under 
construction,  a  great  majority  could  be  evaluated  in  ways 
which  focus  intensive  attention  on  their  construction 
schedules  to  identify  government  or  industry  actions  which 
could  accelerate  the  process.  Utility  management  should 
consider  taking  a  page  from  the  AEC  book  and  become 
involved  in  establishing  and  reviewing  a  PERT-type  logic 
network  to  monitor  plant  construction  progress.  AEC  has 
done  this  with  its  licensing  schedules,  and  it's  amazing  how 
quickly  problems  can  be  identified  and  corrective  actions 
taken  under  such  a  system.  In  that  connection,  1  appreciate 
the  cooperation  of  those  industry  leaders  who  I  mentioned 
earlier  met  with  Roy  Ash,  John  Love,  Dr.  Ray,  and  me. 
That  meeting  can  only  have  beneficial  results  as  the 
administration's  energy  program  evolves  and  construction 
delay  problems  are  increasingly  focused  upon. 


Secondly,  while  the  project  time  for  a  reactor  has 
significantly  increased,  the  time  required  by  the  AEC  to 
review  construction  permits  has  been  steadily  declining 
from  an  average  of  35  months  for  cases  docketed  in  1970  to 
18  months  for  cases  docketed  in  1973.  Starting  April  1, 
1974,  I  expect  the  Regulatory  staff  to  reduce  the 
construction  permit  review  time  to  12  months.  Additional 
attention  must  be  given  to  the  possibility  of  reducing  this 
time  even  further. 


Thirdly,  the  Commission  amended  its  rules  in  March 
1972  to  bar  site  preparation  work  prior  to  the  issuance  of  a 
construction  permit  and  to  restrict  severely  the  granting  ol 
exemptions  for  this  and  for  other  site  work.  At  the  linio  it 
was  an  important  and  necessary  step  taken,  among  oilier 
reasons,  to  increase  the  credibility  and  effectiveness  ol  ihe 
AEC's  regulatory  licensing  process,  particularly  with  rcp:ird 
to  environmental  matters.  As  you  well  know,  it  is  the 
Commission's  present  policy  to  grant  e.xeinplions  Irom 
these  restrictions  very  sparingly.  However,  in  Ihc  present 
energy  climale  where  exemptions  are  and  will  necessarily 
have  to  be  granted  from  provisions  of  the  Clean  Air  Act  and 
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other  strict  environmental  measures,  it  would  be 
appropriate  for  the  Commission  to  consider  the  advisability 
of  granting  exempt ions-where  warranted  in  the  public 
interest  and  compatible  with  applicable  law— on  a  less 
restrictive  basis  than  is  now  the  case.  1  would  emphasize 
that  any  exemptions  permitted  under  the  Commission's 
regulations  are  given  with  the  clear  understanding  that  the 
work  conducted  is  at  the  applicant's  risk;  and  that  situation 
would  continue  to  obtain  notwithstanding  any  other 
changes  in  the  Commission's  exemption  policy. 

1  personally  would  not  be  in  favor  of  granting 
exemptions  of  any  sort  for  first-of-a-kind  demonstration 
plants.  But  with  regard  to  the  type  of  commercial  reactors 
going  on-line  today,  two  possible  alternatives  for 
broadening  the  use  of  pre-construction  permit  exemptions 
come  to  mind.  Under  the  first  approach,  staff  could  be 
geared  up  to  complete  its  environmental  impact  review  in  7 
months  rather  than  in  the  current  10-12  month  period. 
Staffs  final  environmental  statement  would  then  serve  as 
the  basis  for  construction  permit  environmental  hearings, 
and  a  subsequent  positive  finding  by  an  Atomic  Safety  and 
Licensing  Board  could  result  in  the  immediate  issuance  of 
an  exemption  by  the  Director  of  Regulation.  Alternatively, 
requests  for  exemptions  could  be  submitted  to  a  rigorous 
cost-benefit  analysis  of  energy-environmental 
considerations,  with  th>  analysis  specifically  addressing  the 
benefits  from  the  standpoint  of  the  construction  schedule 
which  would  be  derived  if  early  site  preparation  and  certain 
construction  activities  were  permitted.  Thereafter,  an 
opportunity  for  public  hearing  on  staff's 
mini-environmental  review  could  be  offered. 

Obviously,  I  would  personally  much  prefer  to  avoid  the 
widespread  use  of  pre-construction  permit  exemptions. 
While  granting  exemptions  under  appropriate  safeguards 
seems  reasonable  for  consideration  given  today's  national 
energy  picture,  we  must  recognize  that  a  price  is  paid.  Here 
I  am  speaking  of  the  risk  of  decreased  aedibility 
exemptions  generate  within  a  local  community  which  often 
raises  significant  questions  concerning  the  location  of  a 
nuclear  plant  on  a  particular  site.  It  is  hard  to  maintain 
credibility  and  counter  charges  that  AEC's  licensing  process 
represents  something  other  than  objective  decisionmaking 
when  ground  is  being  disturbed  and  even  limited 
construction  is  underway  before  a  construction  permit  is 
granted.  Nevertheless,  we  simply  cannot  blind  ourselves  to 
our  Nation's  critical  energy  needs.  So,  as  hard  as  it  is  for  me 
to  swallow,  and  given  the  fact  a  broader  use  of 
pre-construction  permit  exemptions  could  save  at  least 
from  six  months  to  a  year  in  plant  construction  time 
depending  on  the  alternative  chosen,  I  will  recommend 
consideration  of  such  a  course  to  my  fellow  Commissioners 
upon  my  return  to  Washington. 

The  Nuclear  Controversy  and  the  Commission's  Response 

Today  1  have  for  the  most  part  addressed  the  mechanics 
of  what  I  and  to  a  large  degree  the  Commission  feel  are  the 
major  policy  objectives  for  the  years  ahead.  There  are,  of 
course,  differences  of  opinion  as  to  the  precise  courses 
which  the  agency  or  the  industry  should  pursue.  But  there 


is  seemingly  Uttle  difference  with  regard  to  the  objectives. 
However,  the  primary  objective  for  the  future  cannot  be 
addressed  in  any  mechanistic  sense.  This  is  the  problem  of 
achieving  a  high  level  of  acceptability  for  an  improving 
technology  which  has  been  and  is  being  tested  in  the 
crucible  of  experience.  A.vi  if  we  conclude  that  licensing 
and  hearing  delays  tnrough  intervenor  taciics  are 
constraining  the  ability  of  nuclear  power  to  make  a  more 
significant  contribution  to  the  national  goal  of  energy 
self-sufficiency  as  embodied  in  project  independence,  it 
must  be  because  a  satisfactory  level  of  public  acceptability 
for  the  technology  has  not  been  achieved.  While  the 
overwhelming  consensus  of  the  scientific  community 
supports  the  safety,  environmental  and  technical  feasibility 
and  advantages  of  nuclear  technology,  no  conscious  or  even 
subjective  choice,  positive  oi  negative,  has  been  made  by 
many  Americans.  For  example,  a  recent  industry-sponsored 
su  vey  indicates  that  over  25%  of  those  surveyed  had  "no 
opinion"  when  it  came  to  attitudes  toward  nuclear  power 
plants.  This  is  in  the  face  of  decisions  by  a  significant 
portion  of  the  utility  industry  to  provide  electricity 
generated  by  commercial  nuclear  power  plants.  Rather, 
there  are  all  too  many  instances  of  public  doubt  and 
questioning  of  the  wisdom  of  such  decisions.  And  yet  even 
in  areas  where  controversy  has  been  engendered  in  the 
context  of  individual  licensing  hearings,  surveys  have  shown 
the  level  of  acceptability  for  nuclear  power  has  been 
significantly  increased.  The  conclusion  is  obvious.  Exposure 
to  the  facts  concerning  nuclear  technology  via  public 
participation  and  the  media  generates  a  higher  degree  of 
acceptability.  The  technology  can  withstand  the  most 
searching  inquiry  in  the  most  public  forum  and  emerge  with 
a  public  acceptability  an  order  of  magnitude  higher  than 
when  the  dispute  began. 


It  is  clear  to  me  that  the  level  of  maturity  in  the  nuclear 
industry  requires  that  the  Commission,  in  addition  to  other 
policy  objectives  currently  being  identified  and  pursued, 
should  do  some  re-thinking  both  in  the  operational  and 
regulatory  organizations  to  eliminate  where  possible  from 
the  public  debate  over  nuclear  energy  extraneous  arguments 
which  cloud  and  make  impossible  meaningful  dialogue. 
Many  of  the  poUcies  and  operational  procedures  of  the 
AEC  are  in  fact  residual  holdovers  from  earlier  days  and 
have  their  genesis  in  operational  requirements  mandated  by 
the  weapons  program  of  the  Commission.  While  those 
requirements  still  exist  and  will  continue,  the  Commission 
must  more  aggressively  address  a  bifurcated  methodology 
of  administration  distinguishing  its  nuclear  responsibilities 
in  the  civilian  area  from  its  responsibilities  in  the  national 
security  area. 


The  Commission,  exercising  its  own  initiative,  has  taken 
steps  in  the  past  several  years  in  a  calculated  effort  to  open 
up  to  public  scrutiny  those  of  its  activities  dealing  with 
peaceful  uses  of  nuclear  energy.  Rightly  or  wrongly, 
however,  a  -ense  of  the  openness  of  the  process  has  not 
come  through  to  the  public  to  the  degree  necessary  to 
eliminate  from  the  nuclear  debate  the  charge  of  "secret 
decisionmaking." 
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As  I  am  sure  you  are  aware,  the  Commission  is  in  the 

process  of  taking  a  number  of  significant  and  rather 
dramatic  steps  to  address  this  problem.  To  begin  with,  the 
question  of  proprietary  information-a  needlessly  vexatious 
matter  in  the  licensing  process— is  being  re-examined  by  the 
Commission,  and  a  rulemaking  proceeding  on  this  subject 
will  be  announced  in  the  next  few  days. 

Further,  steps  are  being  taken  which  are  designed  to 
make  more  regulatory  technical  information  routinely 
available  to  the  public.  Research  and  technical  assistance 
documents  will  be  made  available  in  the  Public  Document 
Room  at  the  time  they  are  submitted  to  Regulatory  staff. 
This  will  include  reports  received  from  AEC  contractors 
and  consultants,  memoranda  to  the  AEC  operational 
organization  concerning  Regulatory  staffs  safety  research 
needs  and  reports  prepared  by  staff  which  are  generic  in 
nature.  We  also  plan  to  encourage  increased  public 
participation  in  the  rulemaking  process  by  expanding  use  of 
advance  notice  to  the  public  of  proposed  rulemaking  and 
inviting  advice  and  recommendations  at  an  early  stage 
before  staff  is  prepared  to  issue  the  specifics  of  a  proposed 
rule  for  public  comment.  Additionally,  steps  have  already 
been  taken  to  open  meetings  of  the  ACRS  and  other  AEC 
advisory  committees  to  public  attendance,  and  further 
measures  are  under  consideration  to  provide  greater  access 
by  the  public  to  ACRS  documents. 

In  addition  to  the  foregoing  actions,  we  plan  to  make 
available  to  the  public  upon  request  early  drafts  of 
proposed  regulations  and  safety  guides  normally  exempt 
from  disclosure  under  provisions  of  the  Freedom  of 
Information  Act.  The  guidelines  for  such  release  are  as 
follows:  (1)  once  a  regulation  or  safety  guide  has  been 
published  in  proposed  or  effective  form,  we  would  make 
available  prior  drafts  of  the  regulation  or  guide  prepared  by 
the  Regulatory  staff  (or  personnel  of  the  Office  of  the 
General  Counsel  advising  the  Regulatory  stafO  which  have 
been  transmitted  outside  the  regulatory  organization 
following  establishment  of  a  regulatory  position  on  the 
particular  subject;  and  (2)  irrespective  of  whether  the 
regulation  or  safety  guide  has  been  published,  we  would 
follow  the  same  course  just  outlined  on  drafts  which  have 
been  transmitted  outside  the  regulatory  organization 
lollowing  establishment  of  a  regulatory  position  on  the 
particular  subject. 

All  the  foregoing  measures  have  been  taken  not  without 
travail,  and  some  have  been  taken  at  the  urging  of 
concerned  citizen  groups.  But  regardless  of  who  generated 
the  measures,  I  personally  believe  they  are  all  steps  in  the 
right  direction  and  more  needs  to  be  done. 


An  unfortunate  and  regressive  aspect  of  the  controversy 
over  nuclear  power  in  the  past  decade  has  been  the  fact  that 
all  too  often  extraneous,  irrelevant  and  in  some  cases  just 
plain  phony  issues  have  been  injected  into  the  public  arena 
as  somehow  having  some  sort  of  mysterious  but  direct 
relationship  to  the  adequacy  of  nuclear  technology-issues 
such  as  Commission  procedures;  the  stifling  of  dissent 
witliin  the  Commission's  technical  body;  the  non-disclosure 
of  documents  which  somehow,  if  exposed  to  public  view, 
would  allegedly  "do  in"  the  technology;  and  the  allegation 
that  the  Commissioners  themselves  ate  somehow  engaged  in 
league  with  the  industry  in  some  sort  of  perverse  game  plan 
to  foist  nuclear  power  on  an  unsuspecting  public.  These 
charges  often  are  made  in  a  manner  designed  to  mislead  the 
pubhc  and  to  exploit  the  regrettable  fact  that  nuclear 
energy  was  developed  in  a  wartime  atmosphere  and  that  its 
first  use  was  for  destructive  purposes.  For  more  than  a 
quarter  of  a  century  the  public  has  been  prey  to  those  who 
would  dramatize  and  emotionalize  this  legacy  from  the 
past.  It  frankly  is  time  that  this  industry,  this  Commission 
and  this  country  lay  this  kind  of  lazy  mentality  to  rest  and 
get  off  the  back  of  civilian  nuclear  power  the  "bum  rap" 
that  the  nuclear  technology  has  taken  in  recent  years.  It  is 
high  time  the  uru^easoning  critics  of  nuclear  technology  be 
informed  that  they  are  going  to  be  held  to  a  higher  standard 
of  accountability  and  that  the  nuclear  dialogue  requires  a 
more  informed  debate  based  on  precise  facts,  not 
overstated  generalizations. 

Epilogue 

!t  is  clear  to  me,  as  it  should  be  to  you,  that  with  regard 
to  nuclear  energy  and  the  present  and  projected  fuels 
shortage,  the  gauntlet  has  been  thrown  down.  I  have  today 
endeavored  to  describe  actions  the  Commission  is  taking  to 
meet  its  public  interest  responsibilities.  These  are  being 
accomplished  under  the  rubric  of  foresight  and  with  the 
watchword  of  openness.  And,  if  some  of  my  comments 
have  made  you  feel  uneasy  in  your  seats,  all  the  better.  You 
are  the  leaders  of  this  industry  and  your  industry  does  not 
lack  the  maturity  for  aggressive  responsiveness  to  the 
country's  needs.  I  challenge  you  as  the  President  challenged 
the  Nation  and  AEC  in  his  last  energy  message.  Collectively 
you  will  have  much  to  say  about  the  future  viability  of  this 
Nation.  I  urge  you  not  to  drop  the  ball.  If  some  of  you 
think  that  the  only  response  to  the  energy  crisis  should  be 
the  en.uracing  of  the  lessening  of  environmental  restrictions 
occasioned  by  the  fuel  shortage,  you  have  completely 
missed  the  point.  That  kind  of  simplistic  thinking  is  for  the 
Dark  Ages.  And  that  is  where  this  country  might  very  well 
find  itself  if  all  of  us  are  not  constructively  responsive. 
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Position  Paper -A  Strategy  for  Energy  Research  and  Development 
(By  Alvin  M.  Weinberg  and  Calvin  C.  Burwell,  September-October  1973.) 

FOREWORD 

The  paper,  "A  Strategy  for  Energy  Research  and  Development",  was 
written  during  September  and  October  1973  before  the  current  situation 
in  the  Middle  East  converted  a  very  serious  (and  foreseeable)  energy 
problem  into  a  true  crisis.  Our  main  piirpose  in  writing  the  paper  was 
to  illustrate  one  approach  toward  relating  energy  R&D  strategy  and  en- 
ergy policy  -  i.e.,  to  show  how  the  R&D  strategy  must  flow  from  and  be 
consistent  with  the  overall  policy.  However,  events  have  caught  up  with 
us;  and  what  seemed  like  a  fairly  reasonable  energy  policy  in  September 
and  October  1973  seems  somehow  inadequate  in  December  1973.  Neverthe- 
less, we  believe  the  paper  may  present  enough  insights  into  the  connec- 
tion between  energy  policy  and  energy  R&D  policy  to  make  it  worth  placing 
in  the  record. 

There  is  one  point  of  great  significance  which  the  events  of  the  past 
few  weeks  have  reinforced,  and  we  take  the  liberty  of  quoting  the  follow- 
ing excerpt  from  the  paper:   "It  would  be  a  grave  error  to  represent  the 
large  new  energy  R&D  initiative  as  a  means  of  alleviating  short-range  en- 
ergy shortages.   In  point  of  fact,  most  of  the  money  that  is  now  contem- 
plated for  the  R&D  program  is  aimed  at  matters  that  can  make  little  dif- 
ference during  the  next  10  years.  To  lead  the  public  to  believe  that  R&D 
will  make  a  great  difference  in  a  short  time  could  backfire  seriously." 
A  program  that  can  achieve  "self-sufficiency  by  I98O"  would  be  very  dif- 
ferent from  the  program  discussed  in  this  paper.  Whether  indeed  "self- 
sufficiency  by  1980"  can  be  reached  by  any  method  -  fiscal  policy,  regu- 
lation, or  a  crash  Manhattan- type  production  program  -  we  are  not  prepared 
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to  discuss;  yet,  in  view  of  the  current  energy  crisis,  this  may  be  the 
most  important  issue  of  all.  We  hope  that  this  matter  will  be  taken  up 
in  a  most  serious  manner  in  the  coming  months. 


Alvin  M.  Weinberg     Q 


Ct-'Or^^  C/f^^t^L^^/uf-cJ^ 


Calvin  C,  Burwell 


December  3,  1973 
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A  STRATEGY  FOR  ENERGY  RESEARCH  MD   DEVELOPMENT 
Alvin  M.  Weinberg  and  Calvin  C.  Burwell 

I,   NATIONAL  GOALS  AND  GENERAL  OBSERVATIONS 

Few  subjects  have  been  discussed  and  analyzed  more  extensively  in  the 
United  States  in  recent  years  than  has  the  energy  situation.   Most  of  the 
studies  and  reports  by  now  say  rather  the  same  things:  our  demand  for  en- 
ergy is  outrunning  our  supply;  the  increase  in  demand  shows  little  sign  of 
abating;  we  must  therefore  tak.e  steps,  both  technical  and  administrative, 
to  reduce  demand  and  to  increase  supply.   These  measures  must  be  consistent 
with  an  acceptable  environment,  continued  economic  health,  adequate  national 
security,  and  tranquil  foreign  relations.   That  many  of  the  reports  sound 
much  alike  probably  means  that  a  national  consensus  with  respect  to  energy 
is  beginning  to  develop.  That  the  desired  goals  are  often  in  conflict  -  for 
example,  clean  environment  and  low  cost,  or  acceptable  cost  and  minimal  risk, 
or  diminished  demand  and  stable  economy  -  illustrates  the  inherent  difficulty 
in  formulating  a  rational  energy  policy  and  the  R&D  strategies  that  might  be 
devised  to  help  implement  such  a  policy. 

This  paper  is  a  rather  personal  attempt  (we  make  no  claim  to  the  com- 
pleteness and  comprehensiveness  that  is  to  be  found  in  many  of  the  available 
Government  reports)  to  restate  and  articulate  the  goals  of  our  energy  policy 
and  to  formulate  the  R&D  strategies  that  might  help  achieve  these  goals.  The 
goals  themselves  are  implicit  in  the  several  white  papers  on  energy  issued  by 
President  Nixon  (June  k,    I97I,  April  I8  and  June  29,  1973),  particularly  the 
most  recent  one  which  asks  the  Chairman  of  the  Atomic  Energy  Commission  to 
recommend  an  "integrated  [energy]  research  and  development  program  for  the 
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Nation".  Our  formulation  of  the  goals  is  also  influenced  by  various  pro- 
posals that  have  come  from  Congress,  and  has  been  particularly  influenced 
by  Carroll  Wilson. 

Once  the  goals  of  our  energy  policy  have  been  stated,  it  becomes  pos- 
sible to  estimate  what  energy  R&D  probably  can  do  to  achieve  these  goals; 
perhaps  equally  important,  it  becomes  possible  to  estimate  what  energy  R&D 
probably  cannot  do.  We  accept  the  idea  that  science  and  its  technologies 
can  help  resolve  both  the  short-term  energy  crisis  -  e.g.,  put  more  gas  into 
oior  service  stations  -  and  the  long-term  energy  dilemma  -  i.e.,  we  cannot 
forever  increase  our  pressure  on  finite  energy  resources.   But  it  would  be 
a  fallacy  to  assume  that  the  energy  problem  with  its  immense  social,  eco- 
nomic, technical,  and  international  ramifications  can  admit  of  any  simple 
technological  fix  or  array  of  fixes.   Intelligent  policy  formulated  on  the 
basis  of  serious,  scholarly  analysis  can  do  more  than  technology,  at  least 
in  the  short  run. 

It  will  be  o\ir  pxirpose  to  estimate  how  much  we  can  expect  and  at  what 
cost  from  the  various  energy  technologies,  both  in  the  short  run  and  in  the 
long  rvin.   In  making  these  estimates  we  shall  naturally  be  establishing  pri- 
orities among  the  different  technologies;  and  we  thus  shall  be  establishing 
a  framework  for  the  specific  budget  allocations  for  energy  R&D  that  are  called 
for  in  the  President's  June  29  message.   Since  most  of  the  technologies  we 
shall  discuss  have  already  had  an  extensive  review  by  previous  groups,  most 
notably  the  Office  of  Science  and  Technology  (OST)  Energy  Advisory  Panel, ^ 
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A  Plan  for  Energy  Independence",    FOREIGN  AFFAIRS  51,    657-675    (July  1973). 


^"A  Summary  of  An  Assessment  of  New  Options  in  Energy  Research  and  Develop- 
ment", prepared  for  the  National  Science  Foundation  Energy  Task  Force  by 
Associated  Universities,  Inc.,  Upton,  New  York  (June  7,  1973). 
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much  of  what  we  say  about  specific  technologies  will  be  found  in  other 
studies  and  has  been  correspondingly  influenced  by  those  studies. 

Energy  R&D  is  presently  conducted  on  a  very  large  scale  by  private 
industry.   In  this  respect,  the  Government's  embarking  on  an  R&D  program 
of  $10  billion  in  five  years  is  somewhat  unique.   The  three  other  govern- 
mental programs  of  comparable  magnitude  and  intensity  -  space,  atomic  en- 
ergy, and  to  some  degree  military  R&D  -  were  launched  by  the  Government 
where  there  was  almost  no  involvement  or  expertise  in  truly  competitive 
private  industry.  To  put  a  man  on  the  moon  or  to  develop  submarine  reac- 
tors, the  Government  had  to  create  new  research  instrumentalities,  either 
within  Government  or  by  contract.   But  with  an  already  existing  private 
energy  industry  that  conducts  its  own  R&D,  the  role  of  the  Government  must 
be  different.   The  intricate  relation  between  Government  and  private  in- 
dustry, as  well  as  the  appropriate  structure  of  the  Government  R&D  establish- 
ment in  this  unique  situation,  must  therefore  be  an  important  part  of  this 
analysis.  We  shall  discuss  a  few  of  these  institutional  questions  in  the 
fourth  part  of  this  paper. 

II.   THE  GOALS  OF  ENERGY  R&D  POLICY 

We  distinguish  between  short-range  and  long-range  goals  of  energy  R&D 
policy.  The  short  range  we  take  as  the  period  during  which  major  new  re- 
search findings  and  developments  (as  contrasted  with  applications  of  exist- 
ing technologies)  can  hardly  make  an  impact  on  either  our  energy  supply  or 
our  demand;  this  we  place,  admittedly  somewhat  arbitrarily,  as  the  time  from 
now  until  I985,  or  10  years  from  the  beginning  of  the  President's  proposed 
five-year  plan.   The  long  range  we  take  to  be  the  period  beyond  I985.   Our 
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entire  formulation  of  the  energy  goals  and  the  corresponding  research 
strategies  will  be  cast  separately  in  terms  of  the  short  range  and  the 
long  range. 

The  Short-Range  Goal:  Foreign  Oil  Importation 

We  now  use  about  72  mQ^  of  energy  per  year.  At  the  present  rate  of 
increase  in  energy  use  (^.5  percent  annually),*  this  will  grow  to  about 
125  mO/yr  in  I985;  should  we  succeed  in  reducing  the  rate  of  increase  to 
three  percent  per  year,  we  shall  use  about  100  mQ  annually  in  I985.   Pres- 
ently, i4-i+  percent  of  our  energy  comes  from  oil  -  i.e.,  32  mQ/yr;  of  this, 
12  mO/yr  is  imported.   With  out-of-pocket  costs  of  imported  oil  averaging 
UO(z!/MBtu,  we  can  expect  a  $5  billion  foreign  exchange  deficit  for  oil  in 

1973. 

By  1985,  various  studies^  suggest  that  we  shall  use  over  51  mO/yr  of 
oil.   If  domestic  oil  production  in  I985  is  21  mQ,/yr  as  predicted,  oil  im- 
ports will  have  to  rise  to  perhaps  30  mQ/yr.®  At  that  time,  the  out-of- 
pocket  cost  of  oil  will  increase  to  perhaps  8O0/MBtu,  and  o\ir  foreign  ex- 
change deficit  for  oil  will  amount  to  some  $25  billion/yr  (I985  dollars). 

It  is  possible  to  dispute  the  precise  figures  that  are  used  in  this 
projection;  one  can  hardly  deny,  though,  that  foreign  oil  will  play  an 


^1  Q  =  10   Btu;  1  milli-Q  (mQ)  =  10  -^  Btu.   1  mQ/yr  corresponds  to 
0.5  X  10  barrels  of  oil  per  day. 

*Some  authors  put  this  rate  of  increase  at  U.2  percent,  depending  upon 
years  used  to  calculate  the  average, 

^These  are  elaborated  under  The  Role  of  Scenarios,  page  8. 

^Of  this,  about  23  mQ/yr  is  expected  to  come  from  the  Middle  East  and  Africa. 
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increasingly  important  role  in  our  balance  of  trade.  Beyond  this,  there 
are  many  reasons  related  to  our  position  as  a  force  in  international  af- 
fairs that  favor  our  maintaining  a  high  degree  of  self-sufficiency  in  oil. 
These  include  not  only  our  political  stance  in  the  Middle  East,  but  also 
the  advantages  of  not  appearing,  to  the  rest  of  the  world,  to  be  using  a 
disproportionate  share  of  the  world's  energy  resources.  It  is  no  wonder 
that  the  President,  in  his  energy  message  of  April  l8,  1973^  speaks  of  "re- 
ducing our  long-term  reliance  on  imports"  of  oil. 

We  shall  therefore  propose  as  our  primary  goal  for  I985  the  reduction 
to  an  acceptable  level  of  our  dependence  on  foreign  oil.  We  are  reluctant 
to  specify  precisely  in  barrels  per  day  what  this  reduction  should  be  since 
our  overall  demand  for  energy  in  I985  is  itself  uncertain.  Two  criteria, 
however,  suggest  themselves:   first,  that  our  import  of  foreign  oil  by  I985 
be  so  low  that  loss  of  this  increment  would  not  cause  major  social  or  eco- 
nomic dislocation;  and  second,  that  our  participation  in  the  world  oil 
market  be  sufficiently  small  as  to  minimize  competition  and  therefore  pos- 
sible conflict  between  the  United  States  and  other  nations  for  the  world's 
limited  supplies  of  oil.   Though  we  hesitate  to  translate  these  requirements 
into  precise  figures,  we  suggest  keeping  our  foreign  imports  to  less  than  25, 
and  hopefully  as  low  as  15,  percent  of  our  I985  total  oil  demand.   If  our 
total  oil  demand  rises  to  51  mQ/yr,  this  would  mean  holding  our  foreign  im- 
ports of  oil  to  less  than  13  mQ,/yr  and  hopefully  as  low  as  8  mQ/yr.   The  re- 
maining shortfall  would  have  to  be  made  up  by  increased  domestic  production 
of  oil,  by  substitution  of  other  energy  sources,  and  by  reduction  of  our  de- 
mand. 
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We  would  suggest,  though  tentatively,  a  subsidiary  goal  that  may  be 
desirable  on  rather  general  grounds:  that  the  United  States  seek  to  export, 
largely  in  the  form  of  coal  and  enriched  uranivim,  at  least  as  much  energy  as 
it  imports.   The  rationale  for  this  goal  is  twofold.  First,  the  U.  S.  would 
thereby  improve  its  balance  of  trade;  and  second,  the  caricature  of  the  U.  S, 
as  the  consumer  of  a  disproportionate  share  of  the  world's  energy  resources 
would  to  some  degree  be  mitigated.   In  the  case  of  enriched  uranium,  some  of 
the  export  could  in  principle  be  achieved  without  drawing  on  domestic  re- 
serves: toll  enrichment  would  add  value  to  a  raw  material  mined  outside 
the  U.  S. 

The  Long-Range  Goal: 
National  Capability  for  Energy  Self-Svifficiency 

In  a  trivial  sense,  we  now  have  a  national  capability  for  self- 
sufficiency,  but  at  a  price  that  most  would  consider  unacceptable.  For 
example,  we  can  now  liquefy  coal  (by  Fisher-Tropsch)  at  $2.6o/MBtu;  or  we 
can  impose  draconic  regulatory  measures  that  would  possibly  halve  the  en- 
ergy required  for  individual  transport.  However,  such  measures  are  hardly 
realistic  options  and  cannot  be  represented  as  a  response  to  a  desire  for 
self-sufficiency. 

Moreover,  in  viewing  the  long-term  picture,  we  encounter  many  uncer- 
tainties in  our  projections  for  energy  use;  in  our  measurement  of  environ- 
mental, economic,  social,  and  political  (particularly  international)  costs; 
in  the  degree  to  which  the  marketplace  itself  will  diminish  demand. 

Our  demand  for  energy  by  about  2050  will  be  a  good  deal  higher  than 
it  now  is,  whereas  the  world's  oil  supply  is  unlikely  to  have  increased 
correspondingly.  On  this  account  alone  it  would  be  unrealistic  to  claim 
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15  to  25  percent  of  our  domestic  oil  demand,  say  as  much  as  250  mQ/yr, 
from  the  world  oil  supplies  by  2050.   Thus  we  would  project  as  a  national 
goal  beyond  I985  a  gradual  reduction  of  the  fraction  of  our  imported  oil 
supply,  perhaps  holding  the  absolute  amount  to  no  more  than  we  import  in 
1985.  This  strategy  would  gradually  tend  to  maice  us  self-sufficient  in 
energy. 

If  one  views  the  long  term  from  a  larger  perspective,  such  sharp  focus 
on  the  oil  supply  alone  is  unduly  restrictive.   In  the  very  long  term  (some 
time  after  2100),  we  shall  no  longer  have  fossil  fuels.   In  the  interim, 
coal  will  take  over  many  of  the  functions  now  assigned  to  oil,  in  petro- 
chemical industry  as  well  as  in  production  of  energy.  Thus  as  a  broad,  na- 
tional long-range  goal,  we  mnist  prepare  for  a  very  extensive  transformation 
of  our  energy  system  from  one  based  primarily  on  fossil  fuels  to  one  based 
on  so\irces  that  are  far  larger:  the  s\in,  fission,  fusion, and  possibly  geo- 
thermal.  Oiir  ultimate  objective  must  be  to  reduce  gradually  our  dependence 
on  fossil  fuels,  particularly  oil;  this  transition  will  first  be  manifested 
^in  less  dependence  on  oil  and  greater  dependence  on  coal  and  uranium. 

A  related  aspect  of  our  longer  range  goals  is  the  relative  importance 
of  electricity  in  our  future  energy  system.   Again,  in  the  very  long  range 
where  we  must  depend  on  the  sun,  nuclear  energy,  and  geothermal  energy,  we 
may  visualize  an  energy  system  consisting  of  primary  electrical  generating 
plants,  and  secondary  synthetic  fuels  -  e.g.,  hydrogen  -  derived  from  the 
primary  electricity.  This  view  of  course  discounts  the  substantial  contri- 
bution the  sun  can  make  directly  to  domestic  and  possibly  industrial  heat 
without  conversion  to  electricity;  but,  in  the  main,  the  society  will  be 
all -electric,  with  secondary  energy  systems  derived  from  electricity  or  at 
least  from  the  primary  heat  sources  that  generate  our  electricity. 
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But  this  all-electric  society,  tho-ugh  very  attractive,  is  hardly  rele- 
vant for  the  time  between  now  and  well  into  the  next  century.  D\iring  that 
period  we  shall  have  to  depend  on  all  of  our  energy  sovirces,  both  those  that 
are  most  conveniently  converted  to  electricity  (nuclear)  and  those  that  can 
be  used  well  without  such  conversion  (oil  and  gas,  either  nattiral  or  syn- 
thetic, and  coal).  Our  energy  system  will  remain  multi-modal  for  many  years; 
the  transition  to  the  all-electric  society  must  be  achieved  by  degrees. 

The  Role  of  Scenarios 

We  are  trying  to  project  our  needs  for  energy  research  and  development 
for  a  fut\are  that  is  10  years  away  for  the  short  term,  and  up  to  30  or  more 
years  hence  for  the  long  term.   Granted  that  accurate  projection  of  this 
sort  is  impossible  in  principle,  it  is  still  useful  to  devise  scenarios  as 
to  possible  futures.   Such  scenarios  have  been  devised  by  various  energy 
systems  analysis  groups,  in  particular  those  at  Brookhaven  National  Labora- 
tory and  at  Lawrence  Livermore  Laboratory.  The  BNL  group  has  constructed  a 
Reference  Energy  System  (RES)'''  for  the  U.  S.  which  disaggregates  energy  de- 
mand into  its  various  sectors  -  industrial,  residential  and  commercial, 
transport  -  and  tries  to  construct  futiore  demand  by  analyzing  the  separate 
demands  of  each  sector.  The  RES  also  disaggregates  the  supply  so  that,  from 
it,  one  can  predict  what  the  effect  on  one  means  of  energy  supply  would  be  if 
a  change  occurred  in  another  means.   In  formulating  our  R&D  strategies,  we 
shall  perforce  have  to  rely  on  scenarios.   In  the  main,  we  shall  use  the 


''"Reference  Energy  Systems  and  Resource  Data  for  Use  in  the  Assessment  of 
Energy  Technologies",  Submitted  to  the  Office  of  Science  and  Technology 
by  Associated  Universities,  Inc.,  Upton,  New  York  (April  1972). 
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Livermore  scenario  as  modified  by  the  JCAE  report  concerned  with  evaluating 
the  energy  crisis;^  and,  to  a  lesser  extent,  the  projections  of  the  Institute 
of  Gas  Technology  (IGT).  However,  we  must  repeat  our   original  caution:  that 
projections  as  to  the  future  are  inherently  uncertain.  Judgments  based  on 
any  scenario  must  be  tenipered  by  common  sense. 

The  Role  of  Conservation 

It  is  apparent  that,  regardless  of  the  technological  fixes  we  can  in- 
vent for  producing  more  energy,  both  for  the  short  run  and  for  the  long  run, 
we  shall  need  to  reduce  the  growth  rate  of  energy  demand.  Since  I96O  we  have 
used  more  than  four  percent  more  energy  each  year  than  during  the  previous 
year.  Projected  (at  U.5  percent/yr)  to  the  year  2000  this  would  lead  to  a 
demand  of  about  2U0  mQ/yr;  by  2050  the  demand  would  reach  the  preposterous 
level  of  about  2200  mQ/yr! 

The  demand  for  energy  will  eventually  saturate.  We  do  not,  however, 
understand  the  forces  that  reduce  energy  demand.   Some  studies  show  that 
the  market  itself  can  help  limit  demand  -  that,  for  example,  a  one  percent 
increase  in  cost  of  electricity  relative  to  the  cost  of  energy  in  some  other 
form  will  reduce  the  demand  for  electricity  by  about  one  percent.   But  such 
assessments  are  evidently  uncertain  in  the  extreme;  and  we  would  suggest 
that,  as  a  matter  of  policy,  it  would  be  imprudent  to  base  our   plans  for 
achieving  a  national  capability  for  energy  self-sufficiency  on  the  feedback. 
of  the  marketplace  alone.  Moreover,  if  the  primary  aim  is  to  replace  scarce 


° Staff  of  JCAE,  "Certain  Background  Information  for  Consideration  when 
Evaluating  the  'National  Energy  Dilemma"^  U.  S.  Government  Printing  Of- 
fice (92-923),  Washington  (May  k,    1973). 
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oil  and  gas  with  abundant  coal  and  uranium,  then  raising  the  cost  of  elec- 
tricity relative  to  other  energy  forms  could  be  counterproductive.  Space 
heating  which  now  makes  heavy  demands  on  our  oil  and  gas  is  more  likely  to 
be  done  electrically  if  we  lower  rather  than  raise  the  cost  of  electricity. 
In  summary,  a  lower  overall  demand  for  energy  can  be  expected  if  the  price 
of  all  forms  of  energy  increases  relative  to  the  price  of  other  goods.  The 
demand  for  electricity  will  increase  if  its  cost  increases  less  rapidly  than 
the  cost  of  oil  and  gas. 

The  importance  of  conservation  in  bringing  our  energy  demand  into  better 
balance  with  our  energy  supply  has  been  studied  extensively  and  reported  by 
the  Office  of  Emergency  Preparedness.^  The  OEP  report  suggests  that  con- 
servation measures  might  reduce  estimated  energy  demand  by  I985  by  as  much 
as  15  mO/yr.  The  most  important  of  these  measures  are:   (l)  improve  insula- 
tion in  homes;  (2)  adopt  more  efficient  air-conditioning  systems;  (3)  shift 
to  less  energy-intensive  transportation  modalities;  {h)   use  energy  more  effi- 
ciently in  industry. 

Some  of  the  conservation  measures  require  technology  development  -  for 
example,  higher  efficiency  topping  cycles.   The  most  important  impacts,  how- 
ever, come  not  through  R&D  but  rather  through  more  extensive  use  of  technolo- 
gies that  are  already  available.  One  gets  from  the  Office  of  Emergency  Pre- 
paredness report  the  strong  impression  that  energy  conservation  is  far  more 
a  matter  of  getting  people  to  use  energy  more  sparingly  than  it  is  inventing 
specific  new  technologies.  The  kind  of  R&D  that  might  make  the  most  impact 
on  conservation  is  therefore  not  traditional  hardware  development,  but  rather 


^A  Staff  Study,  "The  Potential  for  Energy  Conservation",  U.  S.  Government 
Printing  Office  (U102-OOOO9),  Washington  (October  1972). 
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policy  analysis  backed  by  sophisticated  engineering  estimates  of  various 
alternative  courses. 

Technology  of  course  can  help;  for  example,  the  efficiencies  of  central 
station  power  plants  could  be  raised  to  50  percent  if  one  of  the  topping 
cycles  now  under  development  succeeds.   Or  the  gas  mileage  of  automobiles 
might  be  increased  if  we  adopt  or  develop  more  efficient  engines,  or  if  we 
turn  to  smaller  or  better  streamlined  cars. 

These  particular  approaches  to  reducing  energy  demand  make  rather  dif- 
ferent claims  on  the  individual  consumer  and,  for  that  matter,  on  the  regu- 
latory agencies  of  the  Government.   To  increase  gas  mileage  by  reducing  the 
size  of  the  automobile  requires  cooperation  between  the  car-buying  public 
and  the  car  manufacturer  -  the  latter  to  manufacture  the  smaller  car,  the 
former  to  be  educated  to  buy  a  smaller  car.  In  addition.  Government  regu- 
lation limiting,  say,  the  power  of  each  car  may  berequired.  To  in- 
crease the  efficiency  of  a  car,  however,  makes  relatively  small  demand  on 
the  individual  (\inless  this  increase  raises  the  initial  cost  substantially). 
Similarly,  to  increase  central  station  power  plant  efficiency  requires  only 
a  technological  development;  it  does  not  require  change  in  the  tastes  of  the 
general  public,  nor  Government  regulation.  And  indeed,  some  technological 
measures  to  conserve  energy  make  heavier  demands  on  the  regulatory  agencies 
and  on  the  public  as  a  whole  than  do  others.   In  charting  an  R&D  policy  one 
is  generally  inclined  to  stress  those  developments  that  minimize  the  social 
component  required  to  achieve  a  desired  degree  of  conservation  -  that  is,  to 
use  a  technological  fix.  Unfortunately,  such  socially  neutral  technologies 
may  not  conserve  as  much  energy  as  do  technologies  that  make  heavier  demands 
on  the  individual  -  e.g.,  smaller  cars  affect  individual  habits  much  more 
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than  does  increasing  power  plant  efficiency  to  50  percent,  but  smaller  cars 
will  have  a  bigger  impact  on  our  oil  imports  than  does  high  efficiency  in 
our  power  plants. 

What  technology  can  do  to  conserve  energy  is  limited,  particiilaxly 
where  the  use  of  less  energy  in  some  way  affects  the  life  style  or  even  the 
customary  habits  of  many  people.   It  seems  inescapable  that  to  achieve  an 
average  3  percent  growth  rate  rather  than  a  k+   percent  growth  rate  between 
now  and  I985  will  require  very  extensive  social  action.   Science  and  its 
technologies  will  be  necessary,  but  they  will  by  no  means  be  sufficient. 

The  Role  of  Environmental  Constraints 

A  good  part  of  our  energy  crisis  stems  from  our  heightened  environmental 
sensitivities.   Because  we  are  now  required  to  reduce  the  emission  of  SO- 
from  a  central  power  station  to  1.2  poxmds  of  SOp/MBtu,  stations  that  burned 
eastern  coal  with  a  sulfur  content  ranging  up  to  5  percent  have  converted  to 
high-grade  oil  with  a  s\ilfur  content  of  less  than  .3  percent. ^°  Because  the 
AEC  has  reduced  the  allowable  burden  of  radioactive  exposure  to  5  mrem/yr/person, 
light-water  reactors  must  have  additional  equipment  for  cleaning  effluents; 
this,  together  with  the  greatly  heightened  public  concern  over  radioactive 
insult,  has  contributed  to  delays  in  installation  of  light-water  reactors 
and  has  increased  their  cost.   Because  of  concern  over  waste  heat,  there  is 
a  trend  toward  using  cooling  towers  which  add  5-10  percent  to  the  energy  re- 
quired by  a  power  plant. 


■'■° "Material  Needs  and  the  Environment  Today  and  Tomorrow",  Final  Report  of 
the  Commission  on  Materials  Policy,  pp.  5-12,  U,  S,  Government  Printing 
Office  (5203-00005),  Washington  (June   1973).  As  a  point  of  interest,  a 
1.2  pound  S02/MBtu  standard  allows  use  of  coal  containing  about  0.8  per- 
cent sulfur,  or  oil  containing  about  1.2  percent  sulfur. 
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The  environmental  impact  on  our  energy  crisis  depends  almost  directly 
on  our  standards  of  environmental  purity.   But  here  we  enter  a  difficult, 
often  vague,  area  that  even  goes  beyond  what  our  science  is  capable  of. 
What  is  the  scientific  foundation  for  the  EPA  standards  on  SO-  emission? 
And  what  impact  would  relaxation  of  standards  have  on  our  capacity  to  meet 
the  national  goals,  both  in  the  short  run  and  in  the  long  run?  In  imple- 
menting the  previously  stated  national  goals,  we  may  have  to  clarify  and 
rationalize  our  environmental  standards. 


III.   THE  ROLE  OF  RESEARCH  AND  DEVELOPMENT 
IN  MEETING  OUR  NATIONAL  GOALS 


How  much  can  we  really  expect  from  science  and  its  technologies  in 
helping  to  achieve  both  oiir  short-range  and  long-range  goals?  In  the  short 
range  our  goals  are  rather  definite,  but  the  R&D  done  between  now  and  I985 
is  hardly  going  to  make  a  great  difference  by  that  time.   During  this  period 
we  shall  have  to  depend  on  available  or  nearly  available  technologies;  more 
significantly,  in  the  short  range  legal  and  political  intervention,  guided 
by  intelligent  policy  analysis,  will  be  more  important  than  hardware  R&D. 
In  the  long  range,  where  R&D  has  time  to  make  a  difference,  the  goals  are 
a  good  deal  more  diffuse  and  \mcertaln.  The  R&D  aimed  at  the  long  run  must 
therefore  be  correspondingly  broad  and  open-ended. 

This  is  only  to  say  that  energy  R&D  is  a  far  more  complex  proposition 
than  was  R&D  for  the  moon  shot:  not  only  did  the  moon  shot  operate  outside 
the  marketplace,  and  was  there  but  a  single  customer,  but  more  importantly 
the  goal  was  precise  and,  as  it  turned  out,  there  was  enough  time  to  achieve 
that  goal. 


28-963  O  -  74  -  36 
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A  better,  though  still  over-simplified,  analogy  to  the  problem  of 
formulating  a  sensible  R&D  program  for  energy  is  to  be  found  in  the  history 
of  nuclear  power  development.  The  first  goal  of  nuclear  power  reactor  de- 
velopment was  submarine  propulsion:  this  was  a  precise  and  definite  national 
goal.  The  route  to  its  achievement  was  fairly  clear,  and  the  Nautilus  proto- 
type, built  in  1953^  has  been  the  basis  for  most  submarine  reactors.  On  the 
other  hand,  the  goal  of  competitive  centrsil  station  power  was  much  more 
elusive  and  difficult  to  define.  Conventional  power  costs  presented  a  moving 
target;  it  was  sill  but  impossible  in  19^6  to  determine  what  cost  nuclear  power 
would  have  to  achieve  in  1966  if  it  were  to  be  competitive.  No  less  than  10 
different  approaches  were  tried  in  various  parts  of  the  world;  and,  though 
the  light-water  reactor  seems  to  have  emerged  as  the  standard  reactor  type, 
it  is  still  unclear  whether  some  other  system  (HTGR  or  CAKDU)  may  not  even- 
tually prove  more  economical  than  the  light-water  reactor.  In  this  respect, 
our  long-range  energy  R&D  policy  is  faced  with  much  the  same  kind  of  uncer- 
tainty as  was  faced  by  the  civilian  reactor  program  when  it  was  started. 
Gambles  will  have  to  be  taken;  and  we  must  expect  some  of  the  gambles  to  be 
successful,  some  to  be  unsuccessful. 

It  seems  reasonable,  then,  to  set  forth  several  general  principles  re- 
garding our  overall  energy  R&D  strategy. 

1.  We  must  distinguish  between  R&D  that  can  make  a  difference  by  I985, 
and  R&D  that  cannot  possibly  affect  things  iintil  a  later  date.  One  of  the 
first  steps  in  formulating  an  R&D  policy  is  to  decide,  among  the  catalogue 
of  R&D  proposals,  which  can  make  a  difference  in  the  short  run,  which  in  the 
long  run. 

2.  The  R&D  that  can  make  a  difference  by  I985  would  be  based  largely 
on  existing  technologies.  This  R&D  program  we  designate  the  short-range 


555 


-  15  - 

program  (SRP).   It  must  be  sheirply  focused,  rather  like  the  Nautil\is 
project, 

3.  The  R&D  programs  that,  even  if  successful,  cannot  affect  o\ir  en- 
ergy situation  until  sifter  I985  would  constitute  the  long-range  program 
(LRP).  The  long-range  program  must  be  carried  out  on  a  much  broader  front 
and  with  much  more  flexibility  than  the  short-range  program.  It  must  in- 
clude speculative,  as  well  as  Inore  certain,  possibilities.  In  this  respect, 
the  long-range  program  would  resemble  the  early  Civilian  Nuclear  Power  Pro- 
gram in  its  general  approach  and  pace. 

k.     EJvery  technical  approach  to  energy  R&D  will  be  constrained  by  eco- 
nomic, environmental,  and  social  impacts.  Thus,  in  comparing  two  R&D  ap- 
proaches to  achieving  the  same  goal,  one  must  consider  all  three  impacts: 
reduced  to  absurdity,  one  seeks  the  cheapest,  cleanest  source  of  energy 
that  causes  the  le'=!st  social  and  economic  dislocation;  or  the  cheapest, 
cleanest  way  of  reducing  energy  demand  that  has  the  least  impact  on  the 
Nation's  economic  health. 

5.  In  particular,  we  stress  the  point  made  earlier:   in  assessing 
competing  technologies  that  seek  to  achieve  the  same  goal,  preference 
should  be  given  to  the  one  that  makes  the  least  social  demand  on  the  in- 
dividual energy  consiMier. 

6.  Since  environmental  standards  play  so  great  a  role  in  determining 
what  technologies  are  acceptable,  the  program  must  aim  at  rationalizing  and 
clarifying  these  standards.   In  addition,  the  program  should  include  assess- 
ments of  the  biological  damage  caused  by  environmental  insult  imposed  by 
pollutants  from  energy  systems  and,  if  possible,  research  on  reducing  the 
severity  of  this  biological  damage  -  e.g.,  cures  for  disease  induced  by 
pollutants  from  energy  sources. 
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7.  Technological  approaches  alone  will  be  insufficient,  especially 
in  the  all- important  matter  of  reducing  energy  demand.   Insofar  as  systems 
analysis,  economics,  and  other  social  studies  can  clarify  ovoc   understanding 
of  the  growth  in  energy  demand  and  suggest  policies  that  will  reduce  demand, 
such  studies  ought  to  be  encouraged.   Studies  of  this  sort  are  far  less  ex- 
pensive than  are  teohnologloal  davsloxanentg.  Yet  their  reaults  can  have 
profound  effect  on  our  energy  policy  -  much  more  effect,  especially  in  the 
short  run,  than  can  any  technology. 

8.  The  energy  system  is  too  complex  for  any  individual,  or  even  group 
of  individuals,  to  keep  abreast  of  all  its  facets  and  relevant  data.   It 
will  be  important  therefore  to  establish  an  energy  information  system  which 
would  provide  analyzed  data  for  the  use  of  researchers,  research  adminis- 
trators, and  formulators  of  energy  policy, 

A.   THE  SHORT-RANCT:  PROGRAM 

We  restate  the  short-term  aim:  To  reduce  our  foreign  oil  imports  to 
between  15  and  25  percent  of  our  estimated  total  domestic  requirement  by 
1985  -  i.e.,  to  keep  our  oil  imports  to  between  8  and  13  mQ/yr,  preferably 
the  lower  figure. ^''^   This  aim  is  to  be  achieved  without  compromising  our 
environmental  standards  or  inducing  severe  economic  dislocation. 

What  can  make  a  real  dent  in  our  oil  imports  by  I985?  Unfortunately, 
our  need  is  for  oil  and  gas;  our  abundant  resources  and  our  teclmologies 
are  uranium  and  coal.   The  overall  strategy  in  the  short  term  must  substi- 
tute the  available  resources  and  technologies  for  the  unavailable  ones. 


^■■•We  would  suggest  keeping  our  gas  imports  to  between  15  and  25  percent  of 
ovjc   total  domestic  requirement  in  I985  also.  However,  gas,  being  more 
widely  distributed  than  oil,  poses  fewer  political  problems. 
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Our  short-term  technological  strategies  for  reducing  ovoc   dependence  on 
foreign  oil  and  gas  can  be  divided  into  four  categories. 

1.  Reduce  use  of  oil  and  gas  for  production  of  electricity 

a.  Burn  coal  cleanly  in  central  power  stations 

b.  Expand  nuclear  power  based  on  current  technologies 

c.  Expand  geothermal 

2.  Substitute  electricity  (or  heat)  generated  without  oil  or  gas  for 
end-uses  that  now  use  oil  and  gas 

a.  Space  heating  and  cooling;  water  heating 

b.  Mass  transport 

c.  Industrial  heat  and  electricity 

3.  Produce  more  domestic  oil  and  gas 

a.  Synthetic  gas  and  oil  from  coal 

b.  Increase  domestic  production,  including  oil  from  shale  and  tax 
sands 

k.     Conserve  energy 

In  examining  the  impact  that  each  of  these  strategies  can  have  on 
reaching  our  short-term  objective,  it  is  first  necessary  to  review  how 
our  oil  and  gas  are  now  used. 

Table  I  shows  the  way  in  which  gas  and  oil  were  used  in  1970,  and  how 
they  are  expected  to  be  used  in  1985. 

A  glance  at  the  table  shows  that  the  transportation  sector  is  by  far 
the  largest  user  of  oil  (though  not  by  so  large  a  margin  is  it  the  largest 
user  of  oil  and  gas  together),  with  the  industrial  and  residential  and  com- 
mercial sectors  also  being  quite  important.  All  other  things  being  equal, 
one  would  therefore  place  one's  short-term  priorities  on  technologies  that 
would  most  likely  affect  the  transportation  sector.  Unfortunately,  this 
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TABLE  I 
Use  of  Gas  and  Oil  in  1970  and  Projection  for  198$ 

1970  -  mO/yr  198^  -  mQ/yr 

Oil    Gas    Oil  &  Gas      Oil    Gas    Oil  &  Gas 

3     3.h  6.1+ 


Electrical 
Generation 

2 

3.8 

5.8 

Residential  & 

Commercial 

5 

7 

12 

Industrial 

3.2 

9.2 

12.k 

Non- energy 

3 

0.6 

3.6 

Transportation 

1U.8 

0.6 

15.1^ 

Totals 

28 

21 

1+9 

5 

6 

11 

8 

9 

17 

7.6 

— 

7.6 

27.8 

0.6 

28. U 

51       19  70 


Joint  Committee  on  Atomic  Energy  report,  "Certain  Background  Information 
for  Consideration  when  Evaluating  the  'National  Energy  Dilemma'". 

sector  is  peculiarly  subject  to  the  vagaries  of  individual  decision  and 
preferences:   small  cars  would  almost  surely  save  oil  (unless  their  numbers 
increase  in  proportion),  but  what  R&D  per  se  can  do  to  convert  the  United 
States  from  a  large-car  society  to  a  small-car  society  is  far  from  clear. 
On  the  other  hand,  the  sector  where  individual  decision  is  much  less  in- 
volved, and  where  technology  can  obviously  make  a  short-term  difference  - 
electrical  generation  -  uses  relatively  little  oil  and  gas:   5.8  mO/yr. 
An  intermediate  sector  is  the  industrial  one:  here  there  are  many  medium- 
sized  users  of  oil  and  gas,  but  their  aggregate  demand,  12. U  mQ/yr,  is  very 
significant.   If  a  real  impact  could  be  made  on  the  industrial  sector,  the 
pressure  on  the  transport  sector  would  be  relieved  greatly. 
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We  shall  now  examine  each  of  the  short-term  options, 

1.  Directly  substitute  available  resources  for  oil  and  gas 

a.  Guarantee  and  expand  our  coal  option:  burn  coal  cleanly  in 
central  power  stations 

An  obvious  quick  fix  is  to  burn  more  coal  in  central  power 
plants.  Insofar  as  mining  and  bxirning  coal  imposes  serious  environmental 
impact,  our  overall  strategy  can  be  described  as  guaranteeing  the  expansion 
of  our  coal  option  against  compromise  by  environmental  concerns. 

Actually  the  direct  impact  on  oil  imports  of  using  coal  rather 
than  oil  in  central  power  stations  is  rather  disappointing.^'^  Complete  con- 
version of  oil-  and  gas-fueled  central  power  plants  to  coal  (which  is  admit- 
tedly very  optimistic)  would,  by  I985,  reduce  oil  and  gas  imports  by  about 
6  mQ,/yr,  of  a  projected  36  mQ/yr.  The  additional  coal  required  to  replace 
this  much  oil  and  gas  in  central  generating  plants  would  amount  to  about 
230  million  tons  per  year.  The  saving  of  6  mQ/yr  is  a  useful  increment,  but 
it  is  not  in  itself  decisive.  However,  these  figures  may  underestimate  the 
importance  of  clean  power  from  coal  since  there  is  a  trend  to  convert  from 
coal  to  low-sulfur  oil  simply  to  meet  environmental  standards;  this  trend 
would  be  counteracted  if  ve  could  continue  to  burn  high-sulfur  coal.  More- 
over, in  these  estimates  we  have  neglected  the  not  unsubstantial  use  of 
electricity  by  industry  in- on- site  stations. 


^^In  1970  central  station  power  plants  burned  2  mQ,/yr  of  oil,  about  7  per- 
cent of  all  the  oil  we  use  in  the  United  States,  but  28  percent  of  the 
oil  we  import.  This  could  be  saved  if  all  these  power  plants  were  con- 
verted to  coal-firing  or  replaced  by  coal  plants,  however  impractical. 
If  the  JCAE  scenario  were  to  hold,  by  I985  3  mQ/yr  of  oil  would  be  used 
for  central  station  power;  this,  however,  would  represent  only  10  percent 
of  the  projected  import  of  oil. 

The  natural  gas  used  in  central  power  stations  in  I97O  amo\inted  to  3.8 
mO/yr,  compared  to  1  mQ/yr  imported.  By  I985  this  figure  is  estimated 
to  be  3.^  mO/yr,  but  the  imports  will  have  increased  to  6  mQ/yr. 
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Four  technologies  may  enable  us  to  burn  coal  cleanly:     tall 
stacks,    stack-gas  cleanup,    advanced  combustion,    and  low-Btu  gas  from  coal.^^ 
Of  these,   the  first  two  are  rather  immediate  possibilities,    and  as  such  they 
are  part  of  the   SRP;  the  last  two  are  intermediate  possibilities  which  may 
or  may  not  have  short-term  impact. 

(l)     Tall  stacks  -  the  importance  of  emission  standards 

To  build  a  1000-  or  1500-foot   stack  requires  no  R&D.^* 
What  is  not  really  known  is  whether  the  tall  stack  by  itself  reduces  ambient 
SOp  or  sulfate  concentrations  to  levels  that  are  environmentally  acceptable. 
It  is  not  so  much  that  the  fallout  from  a  tall  stack  plume  cannot  be  predicted 
as  it  is  that  the  standards  themselves  are  difficult  to  establish.     Present 
EPA  standards  set  a  chronic  exposure  of  80  M,g/M    of  SO-  or  a  single  2U-hour 
dose  of  365  Mig/M'^  of  SO-  as  an  acceptable  upper  limit.     The  EPA  standard  may 
be  compared  with  the  value  recommended  by  WHO:^^     annual  mean  exposure  less 
than  60  |jig/M  ,    98  percent  of  observations  less  than  200  ng/M  .     There  is  evi- 
dence of  adverse  effect  at  300  tig/W^  in  a  single  exposure,    at  100  lig/M'^  in 
chronic  exposure,   if  particulates  are  associated  with  the  SO-.     To  one  ac- 
customed to  radiation  standards  where  the  ratio  between  an  acceptable  level 
and  the  level  at  which  deleterious  effects  are  found  is  perhaps  100,   the 


^'^We  mention  in  passing  solvent  refined  coal  and  washed  coal.     However,   we 
are  inclined  to  consider  the  first  as   a  variant  of  coal  hydrogenation, 
and  not  as  a  short-term  option,    and  the  second   (washed  coal)   as  not  pro- 
ducing a  sufficiently  clean  product. 


14 


The  highest  stack  now  in  use  towers  1200  feet. 


■■•^World  Health  Organization  Technical  Report  #506,  "Air  Quality  Criteria 
and  Guides  for  Urban  Air  Pollutants" 
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small  difference  between  acceptable  levels  of  SOp  and  manifestly  deleterious 
levels  is  very  surprising. 

Professor  John  R.  Goldsmith''^  asserts  that  tall  stacks  are 
an  adequate  solution  to  the  sulfur  dioxide  problem  since  this  chemical  is 
deleterious  to  humaxi  health  only  if  soot  is  also  present;  and  the  tall  stack 
gets  rid  of  the  soot.''''  This  is  reassuring  testimony  from  an  expert.  Never- 
theless, the  issue  is  probably  not  as  clear  as  the  foregoing  statement  im- 
plies.  In  any  event,  a  central  need  is  to  learn  more  about  the  effect  on 
health  of  SO^  and  its  chemical  daughters;  in  particular,  we  should  clarify 
why  there  seems  to  be  a  double  standard  of  saifety  in  dealing  with  SO^  as 
contrasted  with  radioactive  insult. 

(2)   Stack-gas  cleanup  (SGC) 

The  importance  of  stack-gas  cleanup  was  recognized  by  the 
President  in  his  June  h,    1971,  Energy  Message  where  he  specifically  directed 
EPA  to  conduct  or  sponsor  additional  research  on  SGC.   At  present  the  Govern- 
ment spends  about  $5  million/yr  in  demonstrations  and  research  on  SGC.   In- 
dustry spends  possibly  10  times  as  much  on  such  demonstrations.  No  fewer 
than  17  different  schemes  have  been  brought  to  various  stages  of  develop- 
ment; but  no  system  has  yet  been  demonstrated  to  work  satisfactorily  on  a 
full-scale  (500-MwE)  power  plant. 


^® Bureau  of  Occupational  Health  and  Environmental  Epidemiology,  California 
State  Depeirtment  of  Public  Health,  Berkeley,  California. 

^"^ "Based  on  present  technology  and  information,  power  generation  from  fos- 
sil fuels  can  be  carried  out  without  any  appreciabD.e  health  hazard  in  the 
U.  S.  Any  representation  to  the  contrary  is  misleading."  From  Health 
Hazards  for  Power  Plant  Emissions,  Presented  at  the  American  Medical  As- 
sociation's Congress  on  Environmental  Health,  Chicago,  April  29-30,  .lyTS. 
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Successful  stack-gas  cleanup  has  the  advantage  of  being 
applicable  to  existing  power  plants:   it  would  make  abundant  eastern  high- 
sulfur  coal  an  acceptable  fuel.  At  the  Cornell  Workshop  on  Energy  and  the  • 
Environment  in  February  1972  SGC  was  considered  to  be  a  very  difficult  de- 
velopment that  still  faced  serious  technical  and  economic  obstacles.^®  Re- 
cent estimates  suggest  that  SGC  might  add  as  much  as  $70/kw  to  the  capital 
cost  of  a  power  plant;  this  corresponds  to  adding  about  150/MBtu  or  $3.75/ton 
to  the  cost  of  coal  burned  in  the  plant;  the  cost  of  operation  and  waste  dis- 
posal almost  doubles  this  increment.  Nevertheless,  of  the  immediate  tech- 
nologies (aside  from  tall  stacks)  that  are  likely  to  make  clean  energy  from 
coal,  SGC  seems  to  be  the  most  versatile.  It  is  applicable  to  existing  power 
pleints,  and  it  probably  can  make  an  important  contribution  by  I985.  One  can- 
not fault  the  original  assessment  of  SGC  as  the  most  direct  way  to  uae   high- 
sulfur  coal,  and  we  would  concur  in  giving  it  the  highest  priority. 

(3)  Advanced  combustion  technologies  such  as  fluidized  beds 
in  which  the  SOp  is  captured  on  mineral  particles  used  to  fluidize  the  coal 
can  hardly  be  described  as  a  quick  fix;  it  cannot  be  added  onto  the  existing 
power  plants,  nor  is  it  clear  that  it  can  be  developed  in  time  to  make  a  dif- 
ference by  1985.  We  would  assign  this  interesting  possibility  a  lower  pri- 
ority in  o\ir  SRP,  especially  since  it  is  unneeded  if  SGC  is  successful, 

(!+)  Low-Btu  gas  and  topping  cycles 

Here  again  is  a  very  attractive  possibility:  converting 
coal  to  clean  low-Btu  gas  in  situ  and  using  it  in  a  combined  high-efficiency 


^^"S\ammary  Report  of  the  Cornell  Workshop  on  Energy  and  the  Environment", 
sponsored  by  the  National  Science  Foxmdation  and  Committee  on  Interior 
and  Insular  Affairs,  U.  S.  Government  Printing  Office  (76-2^6),  Washing- 
ton (May  1972). 
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gas-turbine  topping  cycle. ■'■^  This  may  be  the  best  long-range  possibility 
for  burning  coal  in  central  power  plants;  and  indeed  a  170-Mw  pilot  plaint 
embodying  these  principles  is  now  in  operation  in  Germany.  However,  this 
technology  is  complex,  and  it  might  be  quite  difficult  to  convert  existing 
power  plants  to  low-Btu  gas  burners,  especially  with  gaS-turbine  topping 
cycles.   In  the  U.  S.  the  Commonwealth  Edison  Company  is  installing  low-Btu 
gas  generators  at  its  120-MwE  Powerton  Station,  though  without  topping 
turbines.  The  plant  is  expected  to  start  operating  in  1975.  We  would  rec- 
ommend that  this  approach  be  maintained  as  a  strong  contender,  though  we 
should  not  depend  on  it  until  well  into  the  1980s. 

b.  Guarantee  and  expand  ovjc   nuclear  option 

The  U.  S.  is  now  committed  to  about  1.3  x  10  MwE  of  light- 
water  reactors  by  I98O.   By  I985  nuclear  energy  based  on  burner  reactors 
is  expected  to  furnish  about  I9  mQ/yr,  almost  as  much  as  our  total  pre- 
dicted domestic  petroleum  production  (22  mO/yr).  Thus  o\ir  Nation  has  com- 
mitted itself  all  but  irrevocably  to  nuclear  reactors  as  a  primary  element 
in  our  overall  energy  system.  Yet  at  the  same  time  that  the  commitment  has 
been  made,  increasingly  strident  voices  are  raised  concerning  the  techno- 
logical, environmental,  and  social  validity  of  the  entire  nuclesir  energy 
system.   These  concerns  are  manifested  in  the  extremely  lengthy  procedures 
now  required  to  license  reactors;  in  the  anti-nuclear  bias  that  is  so  often 
expressed  in  the  press;  in  the  deferred  decision  on  the  future  coiirse  of 
nuclear  energy  decreed  by  the  Swedish  Government;  in  the  attempts  to  declare 
moratoria  on  nuclear  power  in  veirious  states  in  the  United  States, 


'•^Despite  its  higher  power  cycle  efficiency,  more  coal  will  be  required  per 
kwhr  because  of  losses  in  the  gas-producing  process.  A  process  that  allows 
coal  to  be  b\imed  directly  will  use  fuel  more  efficiently  overall. 
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Although  members  of  the  energy  community,  and  particularly 
the  nuclear  community,  take  for  granted  our  dependence  on  nuclear  power 
for  a  sizeable  share  of  the  central  generating  system,  it  is  not  incon- 
ceivable that  between  now  and  I985  our   society  might  turn  away  from  nu- 
clear power.   Such  action  would  have  the  most  profound  economic  and  social 
consequences:  we  simply  cannot  tolerate  a  loss  of  perhaps  50  percent  of 
our  central  generating  capacity.  We  therefore  conclude  that  the  highest 
priority,  equal  to  that  given  to  guaranteeing  our  coal  option,  must  go  to 
guaranteeing  our  nuclear  option. 

Many  of  the  actions  required  to  insiire  our  nuclear  option  do 

3 
not  require  new  inventions:   in  particular,  we  must  provide  some  30,000  x  10 

kg  of  separative  work  capacity  by  I985  if  we  are  to  fuel  the  300  x  10  kwE 

of  LWRs  that  are  expected  by  then.  An  equal  amount  of  separative  work  would 

be  needed  to  provide  the  projected  demands  of  foreign  nuclear  reactors,  and 

some  of  this  hopefully  will  come  from  the  U,  S.^° 

If  EIGRs  come  in  by  I985,  the  separative  work  required  will 
probably  not  change  too  much.  An  HTGR  loading  requires  initially,  per  MwE, 
1.5  times  as  much  separative  work  as  does  an  LWR.   However,  later  loadings 
require  1.3  times  less  separative  work  since  the  HTGR  conversion  ratio  is 
considerably  higher  than  that  of  the  LWR. 

The  huge  projected  foreign  demand  for  separative  work  obviously 
presents  the  United  States  with  an  opportunity  to  reduce  the  unfavorable 
trade  balance  caiised  by  importation  of  foreign  oil.   The  gain  is  significant 


^°The  potential  separative  work  capacity  of  all  plants  in  the  United  States 
now  is  about  27,000  x  lo3  kg,  assuming  cascade  improvement  and  cascade 
upgrading;  actual  capacity  now  is  17,000  x  103  kg. 
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but  small.  If,  for  example,  50  percent  of  the  30,000  x  io  kg  of  separa- 
tive work  required  in  1985  by  foreign  nations  (outside  ihe   ConmuniRt  Bloc) 
were  provided  by  the  United  States  at  $50/kg  separative  ;  ork,  this  would 
amount  to  about  $0,75  billion  in  foreign  exchange.  This  is  to  be  compared 
with  the  $6  to  $10  billion  for  imported  oil  which  is  our  estimated  outlay 
if  we  reach  our  target  of  8  to  13  mQ/yr  of  imported  oil  by  I985,  and  the 
oil  out-of-pocket  cost  is  80^/MBtu. 

Though  it  would  be  preferable  to  guarantee  ovir  supply  of  do- 
mestic in-anium  ore,  this  is  not  so  important  as  far  as  trade  balance  goes, 
since  nuclear  fuel,  per  MBtu,  is  cheaper  than  is  oil.  For  example,  uranium 
at  $15/lb  and  1.1  percent  burnup  (this  assumes  plutonium  recycle)  represents 
energy  at  only  70/MBtu;  this  is  to  be  compared  with  crude  oil  in  I985  at, 
say,  $l/MBtu.  Thus  the  $25  billion  per  year  trade  deficit  predicted  for 
1985  if  we  imported  30  mQ  of  oil  annually  (rather  than  the  8  to  13  mQ  which 
is  our  target)  would  be  reduced  drastically  if  uranium  energy  could  be  sub- 
stituted for  all  this  oil  (which  unfortxinately  is  not  possible).   Perhaps  a 
more  important  consideration  is  that  uranium  is  fovind  in  many  parts  of  the 
world;  oil  is  predominantly  found  in  the  Middle  East.  Thus  replacement  of 
oil  import  by  uranium  import  is  politically  advantageous. 

It  is  important  to  remember  that,  if  we  depend  on  LWRs,  we  may 
be  in  environmental  trouble  before  the  overall  price  of  nuclear  power  goes 
too  high  to  compete.  To  be  sure,  the  total  fuel  cycle  cost  of  an  LWR  in- 
creases by  only  about  ,06  mill/kwhr/dollar/lb  of  U-On.   Even  if  the  U.  S, 
had  to  depend  on  uranium  from  Chattanooga  shales  at  $70/lb  of  U_0o,  the  in- 
crease in  cost  of  nuclear  power  would  be  around  k,2   mills/kwhr.  This  cor- 
responds to  an  increase  of  about  UOjzi/MBtu  in  fuel  cost,  or  $210/kw  increment 
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in  capital  cost.  However,  mining  the  Chattanooga  shales  would  devastate 
some  of  Appalachia's  most  beautiful  hills.  At  this  price,  or  less,  we 
are  supposed  to  have  more  than  8  million  tons  of  U-Og.^'''  At  1.1  percent 
burnup  (plutonium  recycle)  these  uranium  resources  would  amount  to  about 
7000  mQ:  this  is  about  350  times  the  amoiint  of  uranium  our  scenario  pre- 
dicts we  shall  be  burning  in  I985.  However,  the  inventory  needed  by  I985 
must  be  considered,  and  this  will  reqtiire  about  150,000  tons  of  natural 
U_Og.   If  this  inventory  is  pro-rated  to  each  year  according  to  the  pro- 
jected increase  in  installed  capacity,  this  will  require,  all  told,  about 
70,000  tons  of  U_On  in  1985.^^  At  $15/lb  or  less  (which  would  increase 
fuel  cycle  cost  by  0.6  mill/kwhr),  we  are  supposed  to  have  1.5  million 
tons  of  U_Oq  or  1100  mQ  of  uranium^ ^  -  i.e.,  20  times  ovir  projected  U_Og 
requirement  in  I985.  This  could  mean  that  by  the  turn  of  the  century  we 
might  have  to  depend  on  imported  uranium. 

The  world  supply  of  uranium  at  $15-30/lb  is  not  really  known; 
Johan  Brinck  of  OECD  estimates  the  ultimate  resource  at  between  three  to 
five  times  present  cost  to  be  more  than  300  million  tons!^*  Others  place 


^^USAEC  Office  of  Planning  and  Analysis,   WASH-1139   (72),    "Nuclear  Power 
1973-2000",    Table  12,    p,    ik,   U,    S.    Government   Printing  Office,    Wash- 
ington  (December  1,    1972). 


^^Ibid, 


^^USAEC  Division  of  Production  and  Materials  Management,  WASH-I2U3,  "Nu- 
clear Fuel  Resources  and  Requirements",  U.  S.  Government  Printing  Office, 
Washington  (April  1973). 

^* Johan  Brinck,    "MIMIC",    EURO-SPECTRA  X,    i+6-56    (June  1971). 
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the  non-Conmunist  world  reserve  of  U_Og  at  costs  of  less  than  $30/lb  at  6 
million  tons  or  6000  mQ.^^  The  resolution  of  this  enormous  discrepancy  be- 
tween Brinck's  estimate  and  the  lower  figure  is  a  matter  of  great  importance. 
If  Brinck  is  right,  the  incentive  to  develop  breeders  before,  say,  2000  is 
weaker  than  if  the  lower  estimates  axe  correct. 

It  would  be  incorrect  to  infer  from  this  that  o\ir  projected  re- 
quirement of  70,000  tons  of  U_Oq  in  I985  is  assured.  There  is  a  great  dif- 
ference between  \iranium  in  the  ground  and  uranium  that  has  been  mined  and 
milled.  The  largest  amount  of  U_Oq  ever  extracted  in  one  year  in  the  United 
States  was  about  18,000  tons  in  I962;  in  1972  this  number  was  lU, 000  tons. 
We  are  therefore  counting  on  increasing  our  xiranium  extraction  fivefold  by 
1985.  Whether  market  forces  are  sufficient  to  achieve  this  increase  is  dif- 
ficult to  predict.  At  best,  one  cannot  be  complacent  about  the  ore  situation; 
at  worst,  one  could  predict  a  shortage  of  uranium  ore  in  I985  that  would  jeo- 
pardize our  nuclear  commitment  and,  indeed,  resemble  the  oil  shortage  we  are 
now  experiencing.  We  therefore  urge  very  high  priority  be  given  to  whatever 
measvires,  such  as  requiring  firm  ore  commitments  at  the  time  a  plsint  is  li- 
censed, that  would  remove  uncertainties  in  the  uranium  market  and  help  fore- 
stall a  uranium  shortage  in  the  mid-1980s. 

We  mention  also  the  increasing  importance  of  thorium.  As   the  price  of 
\aranium  rises,  a  competition  will  develop  between  uranium-  and  thorium-burning 

reactors.  This  will  not  affect  the  situation  too  much  in  the  short  run  since 

2'^5     239 
thorium  reactors  will  be  started  up  on    U  or   -^Pu,  both  of  which  depend  on 

uranium.  In  the  long  run,  it  is  clearly  essential  to  advance  thorium-burning 


^^For  example.  National  Petrole\am  Co\mcil,  "U.  S.  Energy  Outlook,  An  Initial 
Appraisal  I97I-I985",  Vol.  II,  Washington,  D.  C.  (November  1971). 
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technology  to  the  level  of  present  uranium  technology,  Xu  much  of  our  think- 
ing we  seem  to  have  discounted  thorium  despite  the  fact  that  thorium,  in 
total,  is  a  more  abundant  element  than  is  uranium. 

We  must  streamline  ovir  licensing  procedures  so  that  a  nuclear 
power  plant  can  be  on-line  in  much  less  than  10  years.   Perhaps  most  impor- 
tant, we  must  adopt  a  more  rational  policy  for  siting  nuclear  power  plants. 
At  present,  sites  for  nuclear  power  plants  are  chosen  in  much  the  same  way 
as  are  sites  for  conventional  power  plants :  one  decides  to  put  a  nuclear 
power  plant  at  a  place  where  cooling  water  is  available  and  from  which  elec- 
tricity can  be  distributed  conveniently.  But  a  nuclear  reactor  is  not  simply 
a  replacement  for  a  conventional  boiler:  a  nuclear  reactor  requires  many  sub- 
systems (either  on-  or  off-site)  -  chemical  reprocessing,  waste  disposal, 
security  against  diversion,  security  against  sabotage,  control  of  radioactivity 
that  either  do  not  exist  or  are  quite  unimportant  in  a  conventional  power  plant. 
For  this  reason,  siting  of  a  nuclear  power  plant  must  take  into  account  far 
more  than  optimization  of  electrical  distribution.  These  complexities  In  the 
siting  of  nuclear  reactors  have  been  recognized  In  France,  perhaps  more  clearly 
than  In  the  United  States.  Recently  France  has  selected  10  coastal  sites  for 
nuclear  power  parks;  the  electrical  capacity  at  each  site  Is  expected  to  reach 
UOOO-5000  MwE  by  I985  and  to  grow  to  as  much  as  20,000  MwE  by  2000.   The  main 
point  is  that  a  commitment  is  being  made  to  confine  high-level  radioactive 
operations  to  certain  limited  portions  of  the  country,  rather  than  allowing 
them  to  proliferate  throughout  France. 

We  believe  that  a  similar j commitment  ought  to  be  made  in  the 
United  States:  that  a  limited  number  of  places  in  the  U.  S.  ought  to  be 
designated  as  suitable  for  nuclear  reactors  and  their  subsystems.  The  number 
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of  such  sites  should  be  relatively  small,  perhaps  200  total.  There  have 
been  many  discussions  of  the  advantages  and  disadvantages  of  such  nuclear 
parks.  The  main  advantage  is  that  by  confining  radioactive  operations  to 
relatively  few  places  one  minimizes  the  consequence  of  an  inadvertent  re- 
lease of  radioactivity,  and  one  minimizes  transport  requirements  and  there- 
fore the  possibility  of  diversion  of  nuclear  material.  Moreover,  the  park 
will  be  operated  by  many  experts  who  are  on-site;  everything  from  construc- 
tion of  the  plants  to  dealing  with  emergencies  will  be  in  the  hands  of  highly 
knowledgeable  people.  This  would  add  to  the  safety  of  nuclear  power  plants. 

Whether  the  reactors  themselves  should  be  placed  underground  is 
a  matter  on  which  there  is  considerable  debate.  This  question,  along  with 
the  matter  of  off-shore  siting,  needs  clarification  as  soon  as  possible. 
But  a  major  decision,  and  one  that  cannot  be  delayed  since  it  so  strongly 
affects  the  entire  nuclear  commitment,  must  be  made  with  respect  to  the 
siting  of  nuclear  reactors.  Such  decisions  will  require  us  to  know,  for 
example,  the  maximum  number  of  reactors  that  can  be  clustered  in  a  single 
site.  This  will  require  research  on  the  local  dissipation  of  heat,  and  on 
the  wheeling  of  large  blocks  of  electricity.  In  view  of  the  importance  of 
the  decisions  concerning  reactor  siting,  including  undergrounding,  we  urge 
that  very  high  priority  be  given  to  those  elements  of  R&D  that  might  help 
clarify  these  issues. 

Two  remaining  elements  of  primary  concern  that  may  endanger  our 
nuclear  option  center  around  reactor  safety  and  waste  disposal.  The  recent 
AEC  action  to  establish  reactor  safety  research  as  a  strong,  independent  en- 
tity is  a  very  welcome  move.  We  would  recommend  that  this  research  be  ele- 
vated within  AEC  to  the  highest  category  of  priority.  Of  almost  equal 


28-963  O  -  74  -  37 
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importance  is  the  work  on  waste  disposal,  though  here  most  of  the  shorter 
term  questions  have  been  laid  to  rest  by  the  current  plans  for  solidifica- 
tion, temporsiry  vault  storage,  and  geological  disposal.  Yet  the  country 
cannot  be  oblivious  to  the  heavy  long-term  social  commitment  implied  by 
energy  from  nuclear  reactors,  even  reactors  of  the  current  generation.  R&D 
that  would  lead  to  \mleachable  solids  in  which  wastes  could  be  incorporated 
would  reduce  this  social  commitment;  such  development  is  an  important  part 
of  the  SRP  since  a  publicly  credible  resolution  of  these  questions  at  the 
earliest  possible  time  will  do  much  to  insure  our  nuclear  option, 
c.  Expand  geothermal 

Geothermal  electricaJ.  plants  based  on  hot  steam  in  the  United 
States  now  generate  298  MwE,  with  plans  for  additional  UoU-  and  510-MwE 
units. ^®  It  has  been  estimated  that  as  much  as  3000  MwE  of  geothermal 
steam  can  be  tapped  with  readily  available  techniques,  presumably  by  1985.^'' 
Such  expansion  is  certainly  desirable;  but,  since  it  represents  only  one  per- 
cent of  the  1973  installed  electrical  capacity,  geothermal  cannot  make  a 
serious  contribution  to  the  achievement  of  our  short-term  goal. 

2.  Substitute  electricity  (and  heat)  generated  without  oil  or  gas  for 
end-uses  that  now  use  oil  and  gas 

A  second  major  approach  to  lessening  our  dependence  on  oil  would  be 

replacement  of  oil  by  electricity  generated  by  coal  or  nuclear  sources;  or 

replacement  of  oil  heat  by  heat  produced  from  the  sun.  The  most  important 

\iltlmate  possibility  is  an  electrified  transport  system;  but  this  will  not 


^^National  Commission  on  Material  Policy,  "Material  Needs  and  the  Environ- 
msnt  Today  and  Tomorrow",  pp.  5-19,  U.  S.  Government  Printing  Office 
(5203-00005),  Washington  (June  1973). 


37 


Ibid. 
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be  available  by  I985,  and  must  be  rejected  as  part  of  the  SRP.  Much  more 
realistic  would  be  the  use  of  electricity  (heat  pumps)  generated  in  central 
power  plajits  for  space  heating. 

a.   Space  heating,  electrical  and  solar 

In  1970  about  12  mQ/yr  of  oil  and  gas  was  used  for  residential 
and  commercial  space  heating.  The  total  demand  for  energy  for  space  heating 
by  1985  is  expected  to  increase  to  I9  mQ/yr.   5y  electrifying  all  of  o\ir 
space  heating  we  have,  theoretically,  the  possibility  of  making  a  larger 
impact  on  our  oil  imports  than  can  be  made  merely  by  replacing  oil  and  gas 
that  is  now  b\irned  in  power  plants  with  clean  coal  or  uranium.  From  this 
point  of  view  alone,  electrification  of  space  heating  is  a  theoretically 
attractive  alternative  for  reducing  our  oil  imports. 

This  path  has  drawbacks,  however.  Most  important,  electrifi- 
cation of  individual  dwellings  requires  individual  decisions;  it  is  a  course 
that  can  hardly  be  legislated  or  achieved  by  Government  ukase.   Though  the 
technology  is  available,  it  is  a  technology  that  to  be  implemented  requires 
many  people  to  make  separate  decisions. 

Here  the  market  mechanism  will  surely  operate.   If  the  cost  of 
electrical  heating  is  right,  there  will  be  incentive  to  shift  from  oil  or 
natiiral  gas  to  electricity.  At  present  the  energy  cost  of  heating  a  dwell- 
ing in  Chicago,  if  electricity  costs  1.20/kwhr,^®  by  an  electrically  driven 
heat  pump  is  about  the  same  as  the  cost  of  heating  with  gas  at  91(i/MBtu.^^ 
Total  requirements  for  fuel  are  also  about  the  same.  For  more  southerly 


^^Published  I970  Federal  Power  Commission  (FPC)  rates  for  total  electric 
homes.   See  also,  "Heat  Pump  Prospects  Show  Sharp  Gain",  ELECTRICAL  WORLD 
180,  pp.  80-82  (August  15,  1973). 

^^ Average  cost  of  residential  gas  in  the  United  States. 
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locations,  the  electrical  heat  pump  is  both  cheaper  and  uses  less  fuel. 
Thus  from  the  point  of  view  of  large-scale  RSD,  whatever  can  be  done  to 
keep  the  cost  of  generating  central  station  power  low  will  help  bring  into 
play  meurket  forces  that  would  tend  to  electrify  our  space  heating  system, 
auid  thus  reduce  the  pressure  on  foreign  oil  eind  gas  imports. 

Another  possibility  that  could  make  some  impact  by  I985  is 
solar  heating  of  houses.   Individual  solar  heaters  are  rather  well  de- 
veloped now;  absorption  air  conditioning  based  on  solar  energy,  however, 
requires  additional  development. 

Solar  heating  and  cooling^°  for  individual  houses  represents 
technology  which,  on  the  whole,  requires  rather  little  R&D.  The  main  prob- 
lem is  the  social  acceptance  of  this  energy  modality,  especially  in  the 
face  of  the  high  initial  cost  of  such  installations.   Interest  rates  on 
home  loans  are  now  very  high  (10  percent  compared  to  k   percent  in  the 
1950s),  and  construction  costs  are  rising  rapidly.   Both  these  factors 
militate  against  rapid  adoption  of  solar  residential  heating. ^■'• 

When  one  considers  the  large  change  in  individual  housing 
taste  required  if  residential  solar  energy  is  to  be  used  widely,  one  doubts 
that  solar  energy  can  make  much  impact  by  I985.   The  OST  Panel  suggests 
solar  heating  could  provide  8  percent  of  the  heating  and  cooling  require- 
ments in  new  buildings  in  I985,  kO   percent  in  2000,  and  70  percent  in  2020. 


^° Actually  absorption  air  conditioning  substitutes  for  electricity  which, 
by  1985,  will  probably  not  be  generated  with  oil  and  gas  to  any  great 
extent. 

^■"■A  solar  home  in  Washington,  D,  C,  in  the  1960s  cost  $2500  more  than  a 
conventionally  heated  home  and  provided  two-thirds  of  the  required  heat. 
Built  today  and  financed  at  10  percent,  the  annual  cost  would  be  about 
$500;  the  saving  in  fuel  would  amount  to  around  $150/yr. 
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These  are  desirable  goals,  but  hardly  qualify  solar  energy  as  a  significant 
part  of  the  SRP,  or  for  that  matter  allow  us  to  count  on  solar  to  make  a 
serious  impact  on  o\ir  use  of  energy  by  I985. 

b.  Other  modalities:  transportation  and  industry 

The  other  possible  substitutions  of  electricity  from  central 
generating  stations  for  systems  using  oil  and  gas  that  could  oonoaivably 
maJce  a  difference  by  I985  are  mass  transport  eind  industrial  heat.  In  the 
former  case,  primary  barriers  are  the  heavy  capital  and  the  long  lead  times 
required;^^  no  impact  on  the  I985  oil  requirement  can  be  expected  from  elec- 
tric mass  transport  systems.  At  present  our  transport  system  uses  15  mQ/yr 
of  oil;  by  I985  this  is  estimated  to  rise  to  28  mQ/yr. 

As  for  oil  and  gas  for  industry,  we  presently  use  12  mQ/yr;  by 
1985  this  is  estimated  to  rise  to  17  mQ/yr;  hence  this  sector  could  be  very 
important  if  coal  or  a  derivative  of  coal  instead  of  oil  and  gas  could  be 
used  in  it.  About  two-thirds  -  i.e.,  11  mQ  by  I985  -  of  the  industrial  demand 
for  oil  and  gas  is  for  on-site  production  of  process  steam  and  electricity. 
By  1985  some  fraction  of  these  requirements  could  be  furnished  from  central 
power  stations  or  from  facilities  that  have  been  converted  for  coal- firing. ^^ 

Just  what  this  saving  could  amount  to  is  difficult  to  say.   If 
all  of  the  on-site  steam  and  electricity  were  shifted  to  coal  or  coal 


^^ Tentative  planning  for  BART  began  in  1957;  the  system  will  be  in  full  op- 
eration in  197^  -  17  years  later;  its  impact  cannot  yet  be  accurately  pre- 
dicted. On  the  other  hand,  more  extensive  use  of  buses  would  save  oil, 
without  entailing  a  large  capital  outlay  if  bus  load  factors  could  be  in- 
creased significantly. 

^^In  addition,  as  energy  prices  rise  and  as  controls  on  effluents  are  im- 
posed, it  is  reasonable  to  expect  that  industry  will  increase  its  efforts 
to:  recover  heat  from  low-temperature  waste  streams;  install  processes 
that  are  more  energy-efficient  as  plant  expansions  occur;  and  recycle  a 
larger  fraction  of  scrap  materials  (paper,  steel,  aluminum)  with  a  cor- 
responding reduction  in  energy  use. 
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derivatives,  the  saving  in  I985  would  be  11  mQ/yr  (according  to  the  JCAE 
scenario).  However,  we  consider  this  to  be  an  ambitious  goal  and  so  we 
would,  admittedly  arbitrarily,  place  a  maximum  of  3  mO/yr  on  savings  axihiev- 
able  by  shifting  industrial  processes  from  oil  and  gas  to  coal  and  its  deriva- 
tives. Our  preference  for  a  lower  figure  is  based  on  our  belief  that  in- 
dustrial heat  is  characteristically  generated  in  many  small  units,  and  it  is 
harder  to  convert  many  small  \inits  to  a  new  modality  than  it  is  a  few  large 
ones  (like  central  power  stations).  However,  we  concede  that  this  view  is 
conjectural;  and  its  validity  strongly  affects  the  overaJ.1  strategy  with  re- 
spect to  synthetics  from  coal. 

3.  Produce  more  domestic  oil  and  gas 

a.  Conversion  of  coal  into  gas  and  oil 

So  much  has  already  been  written  on  this  subject  that  we  shall 
confine  ourselves  only  to  the  basic  R&D  issues.  These  appear  to  be: 

(1)  Relative  importance  of  syncrude  and  syngas. 

(2)  Impact  of  a  big-scale  commitment  to  synthetics  on  require-- 
ments  for  capital  and  on  coal  mining. 

(3)  Are  synthetics  properly  part  of  the  SRP? 
(h)     The  role  of  boiler  feed  from  coal. 

Relative  importance  of  synthetic  gas  (syngas)  and  synthetic  oil  (syncrude) 

To  make  syngas  (methane,  largely)  from  coal  one  must  add  about  three  hy- 
drogen atoms  to  each  carbon  atom;  to  make  syncrude  -  i.e.,  refinery  feed  stock  - 
one  or  less  hydrogen  atom  needs  to  be  added.  Since  a  very  expensive  step  in  coal 
hydrogenation  is  the  initial  production  of  hydrogen,  syncrude  per  Btu  basically 
ought  to  be  a  cheaper  product  than  syngas.  Moreover,  syncrude  utilizes  more  of 
the  original  energy  in  the  coal  than  does  syngas.  According  to  the  Institute 
of  Gas  Technology^*  syngas  represents  only  66  percent  of  the  original  energy 


°*An  Assessment  of  New  Options  in  Energy  Research  and  Development  (Section  D. 
Clean  Fuels  from  Coal),  National  Science  Foundation,  AET-9,  Washington  (No- 
vember 1973). 
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in  the  coal  from  which  it  is  produced;  syncrude  represents  75  to  85  percent 
of  this  energy.  Offsetting  these  advantages,  syncrude  must  be  further  re- 
fined and  syngas  is  a  higher  value  product  for  many  uses. 

There  is  rather  little  difference  in  capital  cost  between  syngas  and 
syncrude  plants  of  the  same  capacity. ^^  Per  MBtu,  syncrude  ought  therefore 
to  be  somewhat  cheaper  than  syngas  as  well  as  being  less  sensitive  to  the 
price  of  coal.®^ 

Liquid  fuel  is  more  versatile  than  gas:  it  is  used  for  both  transport 
and  heating,  whereas  gas  is  used  primarily  for  heating;  it  can  be  easily 
stored  whereas  gas  must  be  used  essentially  as  it  is  produced,   (We  ignore 
central  power  generation  since  we  assume  that  clean  energy  from  coal  will 
be  available  for  this  purpose. )  However,  the  main  argument  for  a  priority 
for  Federal  R&D  for  syncrude  is  that  the  risk  to  private  investors  is  much 
greater  for  developing  syncrude  than  it  is  for  syngas.  This  is  because 
foreign  oil  production  and  transport  costs  are  low  relative  to  the  selling 
price  of  oil.   In  contrast,  the  high  cost  of  liquefying  and  transporting 
LNG  are  well  known  and  present  an  easier  target  for  private  enterprise  to 
evaluate  and  compete  with.  Thus  a  rational  plan  is  for  the  Government  to 
underwrite  the  R&D  needed  to  liquefy  coal,  but  perhaps  limit  its  role  in 
syngas  development  to  economic  policy  sufficient  to  encourage  private  under- 
takings.  There  are  further  reasons  for  favoring  syncrude  development:  We 


^^Capital  Costs  for  Syngas  and  Syncrude  Plants  (1971  Dollars) 
Syngas      $800-1200/MCF/day    or    $800-1200/MBtu/day 
Syncrude     $5500-6000/bbl/day   or    $950-1030/MBtu/day. 

^^We  estimate,  on  the  basis  of  the  Institute  of  Gas  Technology  figures: 
cost /MBtu  =  50(2!  +  .07  X  $/ton  coal  +  O&M  for  syngas 

and 

cost /MBtu  =  500  +  .05  X  $/ton  coal  +  O&M  for  syncrude. 

These  estimates  are  based  on  15  percent  capital  charge. 
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now  obtain  our  gas  from  Canada,  and  in  the  future  we  expect  to  get  it  from 
the  USSR,  Algeria,  Iran,  Equador,  and  Nigeria;  syngas  can  be  made  from  syn- 
crude ;  deep  drilling  in  the  United  States  is  more  likely  to  produce  future 
supplies  of  gas  rather  than  oil;  and,  finally,  development  of  syncrude  proc- 
esses and  equipment  may  well  give  the  U.  S.  an  opportunity  to  export  technology. 

We  will  require  6  mQ/yr  of  syngas  by  I985  if  we  are  to  supply  our  pro- 
jected demand  without  import,  according  to  the  JCAE  scenario.   If  the  demand 
for  oil  imports  in  I985  is  provided  by  syncrude,  according  to  the  JCAE  sce- 
nario, this  would  require  29  mQ/yr  of  syncrude  by  I985:  this,  however,  is 
almost  surely  an  upper  limit  since  one  would  expect  various  other  modalities  - 
electric  space  heating,  in  particular,  as  well  as  conservation  measures  -  to 
come  into  effect  by  then.  Moreover,  according  to  our  assumed  goals,  we  shall 
allow  15  to  25  percent  of  our  total  demand  for  oil  and  gas  in  I985,  or  11  mQ 
to  18  mO/yr,  to  come  from  foreign  sources.  This  reduces  o\ir  domestic  require- 
ment to  1  to  3  mQ/yr  syngas  and  I6  to  21  mQ/yr  syncrude.   As  far  as  R&D  policy 
goes,  this  argument  would  assign  higher  priority  to  developing  syncrude  than 
syngas,  though  both  systems  will  probably  play  a  role  by  I985. 
Required  capital  investment  and  coal  mining 

Assuming  $1000/MBtu/day  for  syngas  and  for  syncrude,  we  estimate  (1971 
dollars):^'' 

To  produce  1  to  3  mQ/yr  syngas  requires       $3  to  9  billion 

To  produce  I6  to  21  mQ/yr  syncrude  requires    $U8  to  63  billion 
Total  for  17  to  2k   mQ/yr  $51  to  72  billion. 

If  prices  escalate  five  percent  per  year,  this  amounts  to  an  investment  in 


''"'These  estimates  are  probably  too  low;  present  estimates  (1973)  run  around 
$1600  to  1800/MBtu/day. 
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1985  dollars  of  about  $130  billion  to  provide  the  entire  projected  increase 
of  fluid  fuel  required  to  keep  our  foreign  imports  to  15  percent  of  the  total 
demand.  The  capital  investment  seems  large,  but  it  is  not  impossible. 

To  produce  1  mO/yr  of  syngas  requires  60  million  tons  of  coal/yr;  to  pro- 
duce 16  mQ  of  syncrude  requires  730  million  tons  of  coal/yr  -  a  total  of  al- 
most 800  million  tons  of  coal  annually.   Thus  to  satisfy  our  minimal  demand 
for  coal  in  I985  for  all  its  uses  including  hydrogenation  (8OO  million  tons), 
conversion  of  5  mQ,  of  residential,  commercial,  and  industrial  oil  and  gas  uses 
equally  to  coal  and  nuclear  (90  million  tons),  and  2k   mQ  of  other  uses  of  which 
most  is  electric  generation  (9IO  million  tons),  we  would  have  to  triple,  to 
1800  million  tons/yr,  our  coal  mining  capacity  between  now  and  I985!  This  on 
the  face  of  it  appears  to  be  very  difficult,  but  may  be  possible  if  a  major 
effort  to  launch  such  an  expansion  is  undertaken.®* 

To  us  a  more  reasonable  goal  might  be  to  increase  2-1/2  times  our  current 
coal  production  rate  by  I985  to  1500  million  tons/yr.  This  would  place  a  limit 
on  our  extraction  of  synthetics  from  coal  to  perhaps  6  mQ/yr  (this  would  require 
a  rather  higher  ratio  of  syncrude  to  syngas  than  we  have  previously  assumed), 
and  would  require  a  capital  investment  of  about  $18  billion  (1971  dollars). 
The  remaining  shortfall  would  have  to  be  taken  up  by  conservation,  increased 
domestic  oil  and  gas  production,  and  nuclear  energy. 

It  is  worth  noting  that  even  this  goal  -  6  mQ/yr  by  I985  from  coal  hydroge- 
nation -  is  considerably  higher  than  the  goal  projected  by  the  Institute  of  Gas 
Technology  for  I985 :  around  3  mQ/yr  by  coal  hydrogenation. °®  The  capital 


°^See  June  8,  1973,  testimony  of  Carl  E.  Bagge,  President  of  National  Coal 
Association,  before  Senate  Interior  and  Insular  Affairs  Committee,  and 
supplementary  material  supplied  by  Mr.  Bagge,  U.  S.  Government  Printing 
Office,  Washington  (1973). 

®^ Actually  the  IGT  estimate  is  6  mQ/yr  for  I99O.  Our  figure  is  a  linear 
interpolation  between  zero  in  I98O  and  6  mQ/yr  in  1990 • 


578 


-  38  - 

investment  to  achieve  the  3  mQ/yr  by  I985  is  computed  by  IGT  to  be  $10  billion, 
the  additional  coal  about  I50  million  tons  per  year. 
Are  syncrude  and  syngas  properly  part  of  the  SEP? 

Whether  our  projection  of  6  mQ/yr  or  the  IGT  estimate  of  3  mO/yr  or  the 
12  mo/yr  implied  by  a  tripling  of  our  coal  capacity  is  correct,  it  seems  very 
likely  that  coal  hydrogenation  will  play  an  important  role  in  the  relatively 
near  term,  and  therefore  R&D  on  coal  hydrogenation  must  be  an  element  of  the 
SRP.  The  aim  must  be  always  to  reduce  the  cost  of  the  synthetic  product  so 
that  it  places  a  reasonable  ceiling  on  the  cost  of  fluid  fuel.  Here  one  is 
faced  with  the  hard  reality  -  that  from  one  ton  of  coal  no  more  than  3  to  3.5 
beirrels  of  oil  can  be  extracted.  Thus  as  the  price  of  coal  increases  (in  part 
to  meet  environmental  or  OSHA  safety  regulations),  so  does  the  price  of  syn- 
crude.  Coal  at  $10/ton  would  imply  $3/bbl  for  the  syncrude  raw  material  alone: 
the  actual  cost  of  syncrude  would  probably  be  at  least  twice  this  (at  15  per- 
cent fixed  chsirges).  R&D  aimed  at  developing  methods  of  coal  hydrogenation 
should  of  course  include  demonstrations  of  the  technologies  themselves;  but 
it  must  also  be  aimed  at  improving,  and  possibly  lessening,  the  cost  and  the 
environmental  impact  of  extracting  coal.  It  seems  imperative  that  very  high 
priority  be  given  to  research  aimed  at  mining  coal  cheaply,  safely,  and  with 
minimal  impact  on  the  environment.  These  are  essential  requirements  if  we 
are  to  mine  iBOO  million  tons/yr  of  coal  by  I985. 
The  role  of  boiler  feed  from  coal  in  industrial  processes 

The  discussion  thus  far  has  largely  been  concerned  with  syncrude  -  i.e., 
a  synthetic  refinery  feed,  and  with  syngas.  However,  there  is  an  important 
intermediate  possibility  that  has  been  pointed  out  by  the  Cornell  Workshop: 
convert  coal  to  a  lightly  hydrogenated,  low-melting  solid  that  could  be  used 
widely  in  industrial  boilers  for  industrial  heat  and  locally  generated 
electricity. 
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We  have  not  made  the  analysis  necessary  to  estimate  how  much  investment  in 
new  equipment  such  a  shift  would  require.   If,  say,  11  mQ  of  industrial  en- 
ergy were  shifted  to  coal  and  its  derivatives,  then  the  transport  sector  in 
1985  would  be  well  taken  care  of  by  oil  and  gas  saved  from  the  industrial  sec- 
tor. The  technology  involved  in  manufacturing  solvent  refined  coal,  or  a  low- 
melting  solid  from  coal,  is  rather  different  from  that  required  for  creating 
a  liquid  suitable  as  a  refinery  feed  stock.   If  further  analysis  suggests  that 
such  a  switch  to  industrial  use  of  a  coal  derivative  is  likely,  then  the  over- 
all R&D  strategy  may  be  affected:  the  SRP  should  then  focus  very  strongly  on 
large-scale  conversion  of  coal  to  boiler  feed  for  industrial  use,  and  syncrude 
and  syngas  wo\ild  in  that  event  be  assigned  rather  lower  priority  in  the  SRP. 
b.  Oil  from  shale,  tar  sands,  secondary  and  tertiary  recovery 

The  JCAE  scenario  assumes  that  shale  oil  will  add  0.2  mQ/yr  by 
1985;  the  IGT  scenario  projects  2.U  mQ/yr  from  shale  oil  by  1990.  This  might 
correspond  to,  say,  2  mQ/yr  from  shale  oil  by  I985. 

The  main  problems  associated  with  shale  oil  are  its  cost  and  its 
environmental  impact.  Assuming  3/^  barrel  of  oil  per  ton  of  shale,  a  ton  of 
shale  contains  about  U.5  MBtu  compared  with  the  26  MBtu  contained  in  a  ton  of 
coal.  Thus  large-scale  processing  of  oil  shale  will  require  about  5  to  6  times 
the  quantity  of  mining  and  associated  environmental  effects  per  unit  of  energy 
in  the  form  of  oil  as  does  coal  processing  (although  this  ratio  depends  on  how 
much  rock  must  be  removed  to  get  to  the  coal). 

There  are  several  suggested  schemes  for  recovering  oil  (and  natural 
gas)  by  in  situ  methods  that  would  have  relatively  small  impact  on  the  environ- 
ment. For  example,  the  Garrett  Corporation  has  demonstrated  in  situ  recovery 
from  oil  shale  by  a  method  that  handles  only  25  percent  as  much  rock  as  is  re- 
quired with  conventional  methods.   If  such  in  situ  methods  are  generally  ap- 
plicable, they  appear  to  deserve  an  important  place  in  the  SRP. 
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On  the  whole,  it  Ib  not  clear  to  us  what  R&D  priority  ought  to 
be  assigned  to  shale  oil.  Plaints  for  extracting  oil  from  shale  on  a  large 
scale  are  now  operating  in  the  USSR,  and  it  seems  that  the  marketplace  will 
serve  to  regulate  the  rate  at  which  oil  from  shale  will  come  in.  The  same 
can  be  said  for  tar  sands  and  secondary  and  tertiary  recovery:  the  tech- 
niques are  fairly  well  understood,  and  the  marketplace  will  certainly  oper- 
ate to  bring  these  sources  into  being.  In  other  words,  the  questions  here 
are  to  be  answered  by  private  enterprise  and  are  largely  economic,  rather 
than  technological. *°  Nevertheless,  the  inherent  potential  of  oil  shale 
is  so  large  that  we  would  recommend  strong  Federal  intervention  if  the 
private  sector  does  not  move  aggressively. 
6.   Conservation 

Before  discussing  the  role  of  conservation,  let  us  summarize  what 
savings  in  foreign  oil  imports  we  can  expect  if  the  various  measures  we  have 
suggested  are  successful.   The  JCAE  scenario  projects  for  I985  a  total  of 
70  mO/yr  to  be  supplied  by  gas  and  oil.  Of  this,  domestic  sources  are  pro- 
jected to  supply  3^  mQ,/yr  leaving  36  mQ  to  be  made  up  by  imports.  What  sav- 
ings can  we  estimate  from  our   R&D  scenarios?  Here  we  shall  make  three  esti- 
mates -  very  optimistic,  optimistic,  and  pessimistic.   The  very  optimistic 
projection  is  based  on  expanding  coal  mining  to  I8OO  x  10  tons/yr,  and  pro- 
viding the  large  amount  of  coal  hydrogenation  capacity  that  goes  with  it. 
The  optimistic  projection  reduces  foreign  imports  to  20  raQ/yr  from  the  origi- 
nal 36  mO/yr;  this  is  to  be  compared  with  our  original  aim  of  reducing  imports 
to  15  to  25  percent  of  total  oil  and  gas  which  would  amount  to  11  to  I8  mQ/yr. 


*° There  is  an  argument  for  the  Government  to  develop  new  oil  deposits  but  not 
use  them  for  production,  except  in  a  national  emergency.   In  this  way  we 
could  continue  to  depend  on  imported  oil  with  less  risk. 
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Thus  on  our  optimistic  scenario  we  are  not  quite  able  to  meet  the  upper 
limit  of  our  objective.  The  pessimistic  scenario  on  the  other  hand  reduces 
foreign  imports  to  ^0  mQ/yr  -  a  shortfall  of  at  least  22  mQ/yr  and  possibly 
29  mQ/yr. 

Two  main  points  must  be  drawn  from  this  numerology.  First,  we 
must  recognize  the  extremely  tenuous  basis  for  each  of  these  predictions. 
Man  simply  cannot  see  very  far  into  the  future;  and  it  is  misleading  to 
believe  that  these  estimates  will  in  fact  prove  to  be  realities  in  I985. 
In  partic\ilar,  we  reiterate  aux   uncertainty  with  respect  to  what  can  be 
done  about  replacing  oil  and  gas  in  process  heat  with  coal  and  its  deriva- 
tives.  Our  very  optimistic  estimate  of  savings  is  3  mQ/yr,  whereas  a  sav- 
ings of,  say,  11  mO/yr  is  conceivable.  Of  the  short-term  possibilities,  it 
seems  to  us  that  the  most  easily  achievable  is  number  one:  most  oil-  and 
gas-generated  electricity  replaced  by  coal,  nuclear,  and  geothermal  by  1985;*^ 
We  would  reassert  that  this  goal  sho\ild  receive  the  highest  priority  in  our 
R&D  strategy. 

Of  other  technologies,  ntmiber  four  -  syncrude  and  syngas  -  can 
make  the  most  difference;  and  we  would  give  to  the  demonstration  of  the  ap- 
propriate process,  together  with  the  necessary  developments  in  coal  mining 
and  transport,  high  priority  -  second  only  to  that  accorded  number  one.   The 
high  priority  accorded  this  development  is  based  not  only  on  its  possibility 
of  helping  in  the  short  run  but  also  its  essentiality  in  the  long  run.  Even- 
tually, we  shaJ-l  have  to  convert  coal  to  synthetic  fuel. 


^■'•The  possibility  of  saving  6  mQ/yr  by  such  substitution  of  coal  for  oil 
is  suggested  in  the  OEP  report,  "The  Potential  for  Energy  Conservation, 
Substitution  for  Scarce  Fuels",  p.  20,  U.  S.  Government  Printing  Office 
(U1O2-OOOIO),  Washington  (January  1973). 
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Yet  there  is  really  a  basic  difference  between  numbers  one  and 
four.  For  n\:imber  one  the  goal  is  fairly  precise,  and  there  is  relatively 
little  question  that  it  can  be  largely  reached  by  1985>  albeit  at  consider- 
able expense  for  new  power  plants  and  power  plant  equipment.  With  number 
fo\ir,  however,  we  face  much  greater  uncertainty  -  some  technological,  but 
others  economic.  We  may  set  a  target  price  for  synthetics  by  I985  -  say 
$1.50/MBtu;  but  is  it  really  possible  at  this  time  to  say  which,  if  any, 
of  the  possible  technologies  will  give  us  syncrude  or  syngas  at  $1.50/MBtu 
in  1985?  Evidently  not:   it  is  for  this  reason  that  the  approach  to  syn- 
crude and  syngas  must  retain  flexibility;  this  means  large-scale  demonstra- 
tions of  several  processes  before  we  finally  decide  which,  if  any,  of  these 
should  be  the  basis  for  a  domestic  coal  hydrogenation  industry.*^ 

Our  second  main  point  is  rather  obvious  from  what  has  already  been 
said:  that  there  is  probably  no  acceptable  way  of  meeting  the  goal  we  have 
set  unless  stringent  energy  conservation  me£.sures  are  taken. 

How  this  can  be  done  without  grossly  affecting  our  economy  is  cer- 
tainly not  easy  to  visualize.  As  we  have  repeatedly  stated  in  this  paper, 
the  most  effective  measures  to  achieve  reduced  demand  are  non-technical: 
they  would  probably  involve  tax  policy,  public  education,  limitation  on  size 
and  horsepower  of  automobiles,  in  some  cases  rationing  of  o\ir  energy.  To 


*^The  matter  is  discussed,  in  connection  with  syngas,  by  H.  C.  Hottel  and 
J.  B.  Howard  in  New  Energy  Technology,  Some  Facts  and  Assessments,  p.  I36 
[MIT  Press,  Cambridge  (I97I)],  "In  view  of  the  magnitude  of  the  final  com- 
mercial operation  . . .  the  nation  cannot  afford  to  overlook  the  possibility 
that  any  of  the  fotir  (syngas  processes)  may  have  advantages  properly  as- 
sessable only  on  a  larger  scale  than  . . .  laboratory  research  ....  The 
analogous  case  in  nuclesir  power-plant  development  has  been  the  retention 
at  great  cost  during  the  development  stages  of  at  least  five  varieties  of 
slow  reactors  and  four  varieties  of  breeder  reactors,  simply  because  the 
time  lost  in  going  back  to  a  complex  process  abandoned  in  an  early  stage 
is  too  great . " 
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devise  such  policy  intelligently  is  at  best  extremely  difficult,  especially 
since  the  energy  problem  is  a  new  one,  and  there  are  few,  if  any,  real  ex- 
perts in  energy  policy.  For  this  reason  we  restate  that  R&D  in  energy  ought 
to  include  studies  -  systems  analysis,  economics,  analysis  of  social  and  in- 
dividual behavior  -  that  would  deepen  our  understanding  of  how  we  use  energy, 
why  our  use  of  energy  grows  so  inexorably,  and,  possibly,  what  we  can  do  to 
dampen  this  growth.   Such  studies  carried  out  in  many  centers  -  in  Government, 
in  universities,  in  industry  -  wotild  help  create  the  coherent  doctrine  with 
respect  to  energy  and  its  use  which  would  be  so  helpful  if  we  had  it  today. 
Of  the  possible  conservation  measures,  the  one  with  the  most  pay- 
off is  almost  s\irely  in  transportation.*^  Unless  the  transport  sector  uses 


*^Hans  Thirring,  in  Energy  for  Man,  p.  86  [Indiana  University  Press,  Bloom- 
ington  (1958)]  quotes  Ayres  and  Scarlett,  Energy  Sources  -  The  Wealth  of 
the  World  [McGraw  Hill,  New  York  (I952)],  to  the  effect  that  "...  95  per- 
cent or  more  of  the  energy  contained  in  the  original  amount  of  crude  pe- 
troleum is  used  not  to  move  the  car  along  the  road,  but  to  extract  and 
refine  the  crude  oil;  to  carry  the  petrol  to  the  filling  station;  to  heat 
the  water  in  the  radiator  and  the  gas  in  the  exhaust;  to  operate  motor-car 
auxiliaries;  and  to  overcome  friction  in  gears  and  tyres".  And  Ayres  and 
Scarlott  go  on  to  say,  "The  reason  such  huge  amo\ints  of  energy  are  being 
wasted  in  the  form  of  liquid  fuel  (and  the  reason  the  idea  of  wasting  still 
more  is  being  seriously  entertained  for  the  fut\ire)  is  that  we  insist  upon 
operating  heavy  cars  with  dangerous  and  useless  potentialities  of  speed 
and  acceleration.  This  inclination,  which  is  growing  all  the  time,  will 
do  more  to  advance  the  end  of  the  fossil-fuel  era  than  suiy  other  factor. 
Higher  automotive-engine  efficiencies  are  announced  from  time  to  time  as 
resulting  from  improved  engines  or  superior  fuels.  But  motorists  have  not 
realized  any  Increase  in  mileage,  since  the  potential  efficiency  increase 
has  been  offset  by  running  more  powerful  engines  under  lighter  partial 
loads  and  in  hauling  more  tons  of  automobile  at  higher  average  speed.  To 
take  a  simple  example,  a  car  designed  for  a  maximum  speed  of  100  miles  per 
hour  must  have  3.5  times  as  much  installed  horsepower  per  ton  as  a  car  de- 
signed for  a  maximum  speed  of  50  miles  per  hour.  Other  things  being  equal, 
the  fuel  consumption  is  about  proportional  to  installed  horsepower. 

"Histories  written  a  few  centuries  hence  may  describe  the  United  States  as 
a  nation  of  such  extraordinary  technologic  virility  that  we  succeeded  in 
finding  ways  of  dissipating  our  natural  wealth  far  more  rapidly  than  aiiy 
other  nation.   At  any  rate,  we  are  having  a  wonderful  time  doing  it." 
These  words,  though  written  20  years  ago,  remain  true  today. 
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significantly  less  energy,  presumably  by  reducing  the  average  energy  per 
automobile,  we  see  little  possibility  of  achieving  o\ir  objective  of  reduc- 
ing oil  imports  to  15  to  25  percent  of  total  oil  demand  by  I985. 

Svimmary  and  Conclusions  -  The  Short-Range  Program 

What,  then,  can  we  expect  from  R&D  between  now  and  I985;  what  can  we 
not  expect?  And  what  priorities  would  we  assign  within  the  SRP  in  accord- 
ance with  this  assessment? 

First,  what  we  cannot  expect  from  R&D  by  I985 : 

1.  We  can  hardly  expect  technology,  by  itself,  to  achieve  our  goal 
of  maintaining  oil  imports  between  8  and  13  mQ/yr  by  I985.  Whatever  suc- 
cess is  achieved  will  depend  largely  on  reducing  demand  and  our  ability  to 
get  more  coal  (as  well  as  oil  and  gas)  out  of  the  ground.   Thus  high  pri- 
ority must  go  to  formulating  acceptable  energy  conservation  measures  and 
to  assessing  and  developing  mining  and  reclamation  methods. 

2.  Energy  policy  is  so  complex  that  even  the  best  analysis  and  study 
is  ridden  with  uncertainty.  Nevertheless,  such  research  or,  perhaps  better, 
serious  analysis  -  of  options,  of  tradeoffs,  of  technological  assessment,  of 
scenarios  -  must  be  given  very  high  priority  in  the  SRP. 

3.  Topping  cycles,  solar  heat,  geothermal  heat,  or  advanced  coal  com- 
bustion (including  low-Btu  gas  combined  with  gas-t\xrbines)  cannot  make  much 
difference  by  I985 :  they  must  therefore  be  accorded  a  lower  priority  in 
the  SRP, 

k.     The  transport  sector,  being  our  primary  user  of  imported  energy, 
must  reduce  its  demand.   This  is  partly  a  technological,  but  more  a  social 
and  legal,  question.  We  must  begin  to  transform  the  U.  S,  from  a  laxge-car 
to  a  small-car  society. 


28-963  O  -  74  -  38 
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And  now,  what  we  can  expect  from  R&D: 

1.  Near-term  technology,  on  the  whole,  is  better  at  increasing  supply, 
and  hopefully  maintaining  the  price  of  energy  at  a  reasonable  level,  thaji  it 
is  at  reducing  demand.  Of  particular  importance  is  keeping  the  price  of  elec- 
tricity low  compared  to  that  of  oil  and  gas,  since  this  will  tend  to  shift 
demand  away  from  oil  and  gas  toward  coal  and  nuclear. 

2.  The  simplest,  most  direct  way  of  increasing  our  oil  supply  between 
now  and  I985  is  to  p\amp  more  oil  out  of  U.  S.  fields.  This  will  surely  in- 
volve heavy  emphasis  on  secondary  and  tertiary  recovery,  environmentally 
acceptable  methods  of  extracting  hydrocarbons  from  shale,  and  greatly  ex- 
panded exploration  for  new  oil  and  gas  reservoirs.  Incentives  for  such  ex- 
ploration would  help  achieve  this  end.  Plausible  methods  for  extracting  oil 
and  gas  from  shale  with  acceptable  environmental  impact  probably  should  re- 
ceive strong  support. 

3.  Two  elements  of  the  SEP  must  be  given  the  highest  priority.   These 
are: 

a.  Guaranteeing  the  expansion  of  our  coal  option 

This  requires  clean  energy  from  coal  by  the  most  direct  methods  • 
namely,  tall  stacks  (where  feasible)  and  stack-gas  cleanup.  We  include  in 
this  highest  priority  improved  methods  of  mining,  particularly  methods  that 
•will  restore  the  environment.  Low-Btu  gas  without  gas-turbine  topping  may 
become  a  contender  by  I985;  but  this  will  be  hard  to  judge  for  a  few  more 
years. 

b.  Guaranteeing  our  nuclear  option 

This  involves  R&D  on  nuclear  safety,  waste  disposal,  siting  of 
nuclear  reactors,  and  on  thorium  systems,  as  well  as  providing  additional 
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separative  work  capacity,  and,  above  all,  assuring  an  adequate  supply  of 
U_Oq.  This  may  require  R&D  on  mining  and  exploration.  R&D  on  siting  is 
most  important  since,  in  the  absence  of  a  rational  siting  policy  for  nu- 
clear reactors,  we  believe  the  nuclear  option  may  be  jeopardized. 

h.      Synthetics  from  coal  we  would  place  in  a  slightly  lower  priority 
in  the  SRP  since  the  impact  that  can  be  made  by  I985  is  probably  less  than 
o\ir  optimistic,  let  alone  very  optimistic,  projection.   This  assignment  of 
priority  follows  from  our  belief  that  our  coal  mining  could  not  be  expanded 
as  rapidly  as  might  be  desired.   If  this  assumption  is  invalid,  the  priority 
of  synthetics  wovild  be  correspondingly  elevated  in  the  SRP,   On  the  other 
hand,  if  other  substitutions  of  coal  for  oil  and  gas  can  be  achieved  (in 
industrial  processes,  for  example),  the  priority  of  synthetics  would  be  re- 
duced correspondingly. 

5.   Since  much  of  our  energy  situation  arises  because  of  environmental 
constraints,  high  priority  must  be  given  to  establishing  the  scientific  basis 
for  these  constraints,  and,  if  possible,  to  reconciling  them  with  practical 
considerations.  However,  we  must  recognize  that  establishing  acceptable 
standards  for  low-level  insult  is  inherently  difficult,  and  often  impossible. 
Too  much  should  not  be  expected  from  a  crash  program  aimed  at  placing  emis- 
sion standards  on  a  firm  scientific  footing. 

B.   THE  LONG-RMGE  PROGRAM  (LRP) 

We  restate,  and  elaborate,  the  goals  of  the  long-range  program: 
1,  To  gradually  decrease  our  dependence  on  foreign  oil  and  gas  so 

that  the  U.  S.  becomes  essentially  self-sufficient  with  respect  to  these 

energy  sources  by  some  time  early  in  the  21st  century. 
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2.  To  gradually  transform  the  base  of  our  energy  system  from  fossil 
fuels  to  non-fossil  fuels  -  mainly  nuclear,  geothermal,  solar.  This  might 
be  accomplished  within  75  years,  say  by  2050. 

3.  To  gradually  transform  the  basic  modality  of  our  energy  system  to 
electricity,  if  possible.  The  system  would  comprise  a  primary  electrical 
system  based  on  nuclear,  geothermal,  or  solar  energy;  and  a  secondary  sys- 
tem based  on  synthetic  fuels  or  electrical  storage  energized  by  the  primary 
system. 

k.     As  an  intermediate  step  to  3^  the  primary  electrical  system  would 
no  longer  depend  on  fossil  fuel,  but  the  secondary  system  would  be  based  on 
coal  hydrogenation. 

These  are  admittedly  grandiose  goals;  and  indeed  it  may  be  impractical 
to  try  to  visualize  so  distant  a  future.  Yet  it  must  be  stressed  that  prime 
energy  is  the  slowest  moving  of  all  technologies.   The  breeder  reactor  was 
conceived  in  19^3;  it  is  unlikely  that  it  will  make  a  serious  impact  on  owe 
prime  energy  supply  until  perhaps  the  1990s,  almost  50  years  later!   To  try 
to  visualize  the  energy  system  75  years  from  now,  despite  the  uncertainties, 
is  necessary  if  we  are  to  conceive  RSeD  strategies  for  technologies  that  are 
inherently  so  slow  moving. 

Nevertheless,  we  must  repeat  our  earlier  admonition.   The  goals  of  the 
LRP  are  \mcertain,  and  the  proper  technological  paths  to  achieving  these 
goals  axe  also  very  uncertain.   Thus  the  R&D  strategy  for  the  LRP  must  be 
more  diffuse,  broader,  and  looser  than  that  of  the  SRP.  Many  schemes  will 
have  to  be  tried,  and  one  must  not  expect  all  of  them  to  succeed.   The 
country  must  be  prepared  for  a  lengthy,  expensive  R&D  program  that  will 
have  both  successes  and  fail\ires. 
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Institutions  and  Strategies 

The  LRP  is  just  that :  a  long-range  program  aimed  at  achieving  long- 
range  and  rather  diffuse  energy  goals,  and  therefore  beset  with  uncertainty. 
When  such  inherent  uncertainty  exists,  it  seems  to  us  that  the  proper  orga- 
nization of  the  research  instrumentalities  is  particularly  important  in  en- 
suring a  satisfactory  long-term  outcome. 

There  are  two  orthogonal  views  as  to  how  R&D  should  be  managed:   on  the 
one  hand  is  the  strategic  view  where  one  sets  out  in  precise  detail  the  aims 
and  methods  for  achieving  them;  one  then  goes  about  hiring  contractors  to 
carry  out  the  plan.  The  overall  strategy,  and  even  detailed  management,  is 
concentrated  at  the  center  -  i.e.,  in  Washington.   Perhaps  the  best  example 
of  this  kind  of  management  is  the  Naval  Reactors  Branch  of  AEC:  all  tech- 
nical decisions  are  in  the  hands  of  Admiral  Rickover  and  his  staff.  The 
system  works  well  where  the  aims  are  precise  and  there  are  no  basic  ques- 
tions of  feasibility. 

The  orthogonal  way  of  carrying  on  R&D  is  to  set  up  powerful  research 
instrumentalities,  like  the  AEC  National  Laboratories,  establish  aims,  and 
then  provide  the  laboratories  with  resources,  but  allow  the  technical  de- 
tails and  the  basic  decisions  as  to  how  these  are  to  be  achieved  to  be  worked 
out  by  the  institutions.  The  Manhattan  Project  was  an  example  of  this  method 
of  conducting  R&D.  General  Groves  delegated  essentially  all  technical  deci- 
sions to  laboratories  and  contractors  he  trusted;  he  obtained  and  provided 
resources  for  the  institutions  to  get  on  with  their  jobs.   In  our  view,  in- 
stitutions that  have  the  proper  tone  and  commitment  axe  generally  better  at 
doing  long-range  R&D  than  are  centrally  dominated  bureaus,  especially  where 
the  aims  are  imprecise  and  grave  questions  of  feasibility  remain.  No  man. 
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particularly  if  he  sits  in  Washington  far  from  the  technical  details,  can 
know  exactly  what  the  proper  course  ought  to  be.   The  essence  of  hanging 
loose  in  the  LRP  is  to  delegate  as  much  of  the  decision-making  as  possible 
to  the  field  -  that  is,  to  the  people  actually  doing  the  work.  To  the  ex- 
tent that  Washington  tries  to  mastermind  technical  directions  in  detail, 
one  miist  \mderstand  that  inefficiency,  even  ineptness,  will  resxilt. 

It  is  for  this  reason  that  we  wo\ild  recommend  an  institutional  more 
than  a  strategic  approach  to  the  LRP.  National  Energy  Laboratories  should 
be  established,  perhaps  by  conversion  or  redirection  of  existing  labora- 
tories; their  missions  should  be  worked  out  in  consultation  with  the  cen- 
tral authority;  but  the  laboratories,  not  the  central  authority,  should  be 
responsible  for  working  out  how  the  mission  is  to  be  achieved. 

Natiirally,  competition  for  funds  -  i.e.,  for  survival  -  will  develop 
among  the  laboratories.  This  is  good,  not  bad.  And  indeed,  the  central 
authority  will  always  be  required  to  adjudicate  between  the  instrumentali- 
ties where  conflict  arises.   But  the  overriding  advantage  of  delegating  the 
LRP  to  large,  interdisciplinary  laboratories  is  that  the  centers  can  create 
a  coherent  picture  of  parts  of  the  energy  R&D  system  that  can  be  more  re- 
sponsive to  technical  realities  than  would  one  initiated  in  Washington;  the 
centers  can  mobilize  great  power;  they  are  obliged  to  act  responsibly  be- 
cause of  their  desire  to  survive.  The  LRP  is,  particularly  in  its  very  long- 
range  aspects,  too  uncertain  to  expect  its  pre-emption  by  any  group  of  ex- 
perts working  at  the  center  to  come  up  with  revealed  truth  that  will  stand 
up  over  the  years. 
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Relation  Between  the  SEP  and  the  LRP 

We  have  visualized  a  distinction  between  the  short-range  and  the  long- 
range  programs,  depending  upon  when  we  could  expect  pay-offs.  This  distinc- 
tion is  sharp  in  some  cases,  but  it  is  blurred  in  others.  For  example,  the 
meas\ires  taken  to  guarantee  our  coal  option  in  the  short  run  include  low-Btu 
gas;  but  this  is  clearly  also  part  of  the  long-range  program,  since  low-Btu 
gas  with  gas-turbine  topping  could  be  an  important  long-range  option.  On 
the  other  hand,  some  of  the  measures  taken  to  guarantee  our  nuclear  option  - 
particularly  those  concerned  with  safety  of  li^t-water  reactors  -  are  essen- 
tially unrelated  to  the  development  of  the  breeder  reactor,  which  is  part  of 
the  LRP.  Thus  some  elements  of  the  LRP  will  be  simply  continuations  and  per- 
haps elaborations  of  SRP  elements;  other  elements  of  the  LRP  will  have  rather 
little  to  do  with  the  SRP. 

We  are  confronted  with  a  practical  problem  in  budgeting:   should  the 
short-range  program  and  long-range  program  be  considered  separate,  and  to 
some  degree  competing,  programs  within  the  entire  energy  R&D  budget;  or 
should  they  be  considered  labels  assigned  to  projects  as  a  means  of  helping 
decide  the  priority  for  each  particular  project?  We  see  advantages  and  dis- 
advantages to  each  way  of  looking  at  the  matter.   If  projects  aimed  at  short- 
range  goals  are  weighed  against  those  aimed  at  long-range  goals,  the  tendency 
almost  inevitably  is  for  the  short-range  projects  to  push  out  the  long-range 
ones.   On  the  other  hand,  if  short-range  projects  and  long-range  projects 
are  assigned  separate  budgets,  duplication  between  short-range  projects  and 
long-range  ones  becomes  inevitable.   There  is  a  danger  that  a  project  with 
both  short-  and  long-range  impact  might  fall  into  a  no-man's  land  with  neither 
program  accepting  sufficient  responsibility  for  the  project  to  push  it  to 
completion. 
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This  blurring  may  be  worse  in  the  coal  hydrogenation  program  than  in 
any  other:     hydrogenation  projects  hopefully  will  make  a  short-term  as  well 
as  a  long-term  impact.      On  the  other  hand,   the  nuclear  short-range  program 
and  long-range  program  are  rather  sharply  separated  -  burners  in  the  one 
case,   breeders  and  fusion  in  the  other.      And  the  exotic  systems  are  entirely 
part  of  the  long-range  program.     We  would  therefore  advocate  keeping  the 
short-range  program  and  the  long-range  program  as  separate  budget  entities, 
and  take  care  of  the  overlaps  and  seeming  duplications  case  by  case. 

There  is  another,    quite  different,   reason  for  keeping  the  SRP  and  LRP 
separate,    and  this  has  to  do  with  the  public's  expectation  from  energy  R&D. 
It  would  be  a  grave  error  to  represent  the  large  new  energy  RScD  initiative 
as  a  means  of  alleviating  short-range  energy  shortages.      In  point  of  fact, 
most  of  the  money  that  is  now  contemplated  for  the  R&D  program  is  aimed  at 
matters  that  can  make   little  difference  during  the  next  10  years.      To  lead 
the  public  to  believe  that  R&D  will  make  a  great  difference  in  a  short  time 
could  backfire  seriously.      Separating  the  R&D  program  into  clearly  defined 
short-range  programs  and  long-range  programs  would  make  it  easier  to  convey 
to  the  informed  public,    and  to  the  Congress,    an  accurate  picture  of  what  one 
can  reasonably  hope  to  get  from  the  R&D  program  in  the  short  run  and  in  the 
long  run. 

Alternative  Long-Range  Scenarios 

When  one  tries  to  translate  the  broad  goals  of  our  long-range  energy 
program  into  specific  research  programs,  one  can  visualize  many  possible 
scenarios  depending  on  how  realistically  one  views  what  we  call  the  "exotic" 
possibilities.   In  the  long  run  (after  we  have  run  out  of  oil  and  gas)  we 
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recognize  five  theoretically  possible  large-scale  sources  of  energy: 

Coal  and  coal  hydrogenation 

Fission  breeder 

Geothermal 

Solar  (including  ocean  thermal  gradients) 

Fusion. 
Of  these,  coal  is  not  truly  a  long-range  energy  source,  though  for  at  least 
the  next  century  it  will  be  very  important.   The  relative  emphasis  one  gives 
to  R&D  on  these  different  possibilities  depends  on  one's  estimates  -  or  more 
accurately  prejudices  -  regarding  the  ultimate  economic,  technical,  and  en- 
vironmental feasibility  of  each  of  them. 

In  the  following  we  classify  the  long-range  scenarios  according  to  one's 
attitude  regarding  the  feasibility  of  the  long-range  possibilities;  each  sce- 
nario therefore  corresponds  to  a  research  strategy. 

Coal  and  Breeder  Scenario:  According  to  this  scenario,  coal  hydrogena- 
tion and  breeders  will  be  successful;  geothermal  at  best  will  be  a  supple- 
mentary source;  solar  and  fusion  cannot  be  counted  on. 

This  we  consider  to  be  the  most  likely  scenario,  and  we  would  distribute 
R&D  reso-urces  accordingly.   The  bulk  of  the  R&D  effort  should  go  into  ensur- 
ing the  coal  and  breeder  options  with  secondary  efforts  going  into  geothermal, 
solar,  and  fusion. 

The  Geothermal  Scenario:  According  to  this  view,  geothermal  energy 
shows  so  much  promise  that  it  rather  than  the  breeder  should  be  the  central 
element  of  the  long-range  program.  Geothermal,  in  this  scenario,  would  ulti- 
mately be  replaced  by  solar  and  fusion.  We  find  this  view  hard  to  support 
partly  because  estimates  of  the  potential  geothermal  reserve  differ  by  a 
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factor  of  1000;  and  because  there  is  no  proof  at  this  stage  that  the  heat 
from  hot  dry  rock,  on  which  one  would  have  to  depend  if  geothermal  is  to 
be  a  really  important  source  of  energy,  can  in  fact  be  recovered. 

The  Fusion  Scenario:  According  to  this  view,  which  one  often  hears 
in  the  popiilar  press,  fusion  will  indeed  be  reduced  to  practice,  say  by 
2000.  The  breeder  is  on  this  account  viewed  as  an  unnecessary,  temporary 
development  that  will  be  rendered  obsolete  by  fiasion.   In  the  meantime,  we 
shall  be  able  to  get  along  well  enough  with  coal  and  b\irner  reactors  -  and, 
in  fact,  this  is  given  as  an  excuse  for  not  getting  on  with  the  breeder. 
This  view  we  have  consistently  rejected,  and  will  continue  to  reject  until 
scientific  and  technical  feasibility  of  fusion  has  been  established. 

The  Solar  Scenario:  This  is  the  same  as  the  fusion  scenario,  except 
that  one  substitutes  the  word  solar  for  the  word  fusion.  Again  we  cannot 
take  this  seriously  until  there  is  much  better  evidence  that  solar  can  make 
a  serious  contribution  either  to  the  production  of  electricity  or  the  pro- 
duction of  synthetic  fuels. 

The  Extreme  Conservation  Scenario:  This  is  the  most  pessimistic  of 
all  the  scenarios,  and  is  most  usually  voiced  by  extreme  environmentalists. 
According  to  this  view  none  of  the  exotic  schemes,  except  possibly  solar, 
will  work.  Moreover,  the  society  will  eventually  reject  nuclear  energy  as 
being  an  unacceptable  source  of  energy.   As  a  consequence,  the  society  will 
simply  have  to  reduce  its  use  of  energy  -  perhaps  as  much  as  fivefold.  The 
only  merit  we  see  in  this  scenario  is  that  it  brings  into  such  strong  focus 
the  importance  of  energy  conservation. 

Obviously  no  one  can  say  which  of  these  scenarios,  if  any,  will  turn 
out  to  be  right.  Our  own  judgment  holds  with  the  first  scenario,  but  we 
concede  that  we  may  be  wrong;  this  again  serves  to  emphasize  the  necessity 


595 


-  55  - 

of  maintaining  a  flexible,   not  a  rigid,   position  in  the  long-range  program. 
Nevertheless,   the  emphasis  one  gives  to  various  parts  of  the  LRP  is   strongly- 
influenced  by  the  basic   scenario  one  accepts.      In  the  remainder  of  this  paper 
we  discuss  elements  of  the  LRP  from  the  point  of  view  of  those  who  consider 
the  first  scenario  to  be  the  most  plausible. 

Clean  Energy  From  Coal;   Coal  Hydrogenation 

Many  of  the  elements  identified  in  the  short-range  program  for  achieving 
clean  energy  from  coal  will  have  long-range  impact.      However,   the  en^jhasis  mey 
well  change.     The  short-range  program  demands   quick,    thoxigh  possibly  ineffi- 
cient and  expensive,   fixes  like  stack-gas  cleanup.      The  long-range  program  can 
afford  to  try  more   approaches,    can  probably  approach  clean  energy  from  coal  in 
a  more  rational  manner.      Thus  low-Btu  gas,   which  is  probably  marginal  in  the 
short-range  program,    looms  with  high  priority  in  the  long-range  program.      Again, 
successful  coal  hydrogenation,   upon  which  so  much  of  our  long-range  scenario  is 
based,   will  already  have  been  launched  vigorously  in  the  short-range  program. 
However,    if  the  main  immediate  aim  is  to  produce  a  boiler  feed  rather  than  a 
refinery  feed,   the  emphasis  may  be  on  a  different  aspect  of  hydrogenation  in 
the  SRP  and  LRP.      This  point  is  touched  upon  in  Harry  Perry's   "An  Energy  Re- 
search and  Development  Strategy"  prepared  for  Resources  for  the  Future,    and 
we   quote  "Because  of  the  unsettled  state  of  the  art  for  producing  either  a 
low-sulfur  boiler  crude  or  a  syncrude  from  coal,    and  the  possible  close  rela- 
tionship of  the  technologies,    ...   funds   ...   for  the  coal  liquefaction   ...   would 
be   available  for  both  developments,    at  least  until  there  was  a  better  understand 
ing  of  the  difference  between  the  technologies."         In  ovir  view  this  possible 


^^"Summary  -  An  Energy  Research  and  Development  Strategy",  prepared  under  con- 
tract by  Resources  for  the  Future,  Inc.,  printed  for  the  use  of  the  National 
Fuels  and  Energy  Policy  Study  Committee  on  Interior  and  Insular  Affairs,  U.  S, 
Senate,  p.  10-57  (September  28,  1973). 
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difference  between  the  two  technologies  could  significantly  affect  the  al- 
location of  funds  for  coal  liquefaction. 

We  have  already  alluded  to  the  great  importaince  we  attach  to  the  ex- 
traction and  transportation  of  coal.   If  we  are  to  depend  on  coal  to  the 
degree  that  seems  desirable,  we  must  devote  continued  and  aggressive  atten- 
tion to  learning  how  to  extract  much  more  coal  without  damaging  the  environ- 
ment unacceptably,  and  to  transporting  it  in  a  rational  manner. 

Conservation 

Obviously  energy  conservation  must  be  an  important  element  of  the  LRP 
as  well  as  the  SRP.  Here  the  main  technological  questions  probably  center 
on  increasing  the  efficiency  of  energy -generating  devices,  and  re-engineering 
our  methods  of  transport  so  that  less  energy  is  used  in  moving  people  and 
things. 

Better  utilization  of  energy  in  industrial  processes  might  properly  be 
part  of  an  overall  plan  for  conservation.  Evidently,  as  the  price  of  energy 
increases,  industrial  processes  will  tend  to  substitute  other  raw  materials 
for  energy.  We  shovild  think  that  R&D  ought  to  be  aimed  at  the  various  sec- 
tors of  the  industrial  community  with  a  view  to  encouraging  this  transition. 

Again,  however,  we  repeat  our  earlier  admonition:  that  energy  consei^a- 
tion  may  be  more  a  social  problem  than  a  technological  one.   Policy  analysis 
and  intelligent  examination  of  how  and  why  people  use  energy  must  continue  to 
go  hand  in  hand  with  technological  fixes  that  will  ultimately  provide  us  with 
more  efficient  sources  of  energy. 
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Nuclear  Energy:  The  Breeder  and  Fusion 

The  primary  question  concerning  the  long-range  program  has  to  do  with 
the  breeder.  We  are  presently  committing  more  than  $230, 000, OOO/yr  to  de- 
velopment of  the  LMFBR,  This  expenditure  is  consistent  with  the  President's 
statement  to  the  effect  that  "Our  best  hope  today  for  meeting  the  Nation's 
growing  demand  for  economical  clean  energy  lies  in  the  fast  breeder  reactor." 
Nevertheless,  many  things  have  changed  since  this  policy  was  annoimced,  and 
it  may  be  useful  to  re-examine  the  whole  matter,  particularly  because  the 
LMFBR  represents  the  largest  single  energy  R&D  expenditure. 

There  have  always  been  two,  rather  different,  justifications  for  de- 
velopment of  breeders.  The  first  (and  we  believe  the  most  fundamental)  is 
that  man  will  eventusilly  require  an  inexhaustible  energy  so\irce.   Of  the 
possible  inexhaustible  energy  sources  -  solar,  fusion,  breeders,  and  to  some 
degree  geothermal  -  only  the  breeder  seems  to  be  scientifically  feasible  and 
technically  and  economically  practical.  That  we  shall  ultimately  need  breeders 
is  generally  agreed  by  all  who  regard  solar  and  fusion  as  too  uncertain  to  de- 
pend upon. 

This  Justification  says  nothing  about  when  the  breeder  will  be  needed. 
The  second  argument  for  proceeding  with  the  breeder  is  that,  as  \iranium  be- 
comes scarce,  breeders  will  produce  cheaper  power  than  converters.   The  fuel 
cycle  cost  of  the  breeder  is  perhaps  around  1  mill/kwhr,  and  is  essentially 
independent  of  the  cost  of  the  raw  material.  Even  if  the  price  of  urani\am 
increased  tenfold,  the  fuel  cycle  cost  of  the  LMFBR  would  go  up  by  no  more 
than  O.k   mill/kwhr.  This  has  a  great  advantage  from  the  point  of  view  of  a 
utility  operator:  he  can  predict  with  good  confidence  Just  what  his  operat- 
ing costs  will  be  over  the  life  of  the  plant.   Because  the  fuel  cycle  costs 
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of  the  breeder  remain  low,  it  is  unclear  why  a  breeder  should  become  obso- 
lete. In  this  respect,  it  is  rather  more  like  a  hydroelectric  power  plant 
thsin  like  a  fossil-fueled  or  light-water  reactor  power  plant,  both  of  which 
become  uneconomical  as  the  cost  of  fuel  rises. 

This  classical  economic  argument  favoring  the  breeder  is  clouded  by  our 
ignorance  of  its  capital  costs.  At  the  time  the  economic  arguments  for  the 
breeder  were  first  advanced,  the  fuel  cycle  and  capital  costs  for  reactors 
were  believed  to  be  roughly  comparable.   Since  then,  however,  the  capital 
costs  have  risen  alarmingly,  and  in  general  the  fuel  cycle  costs  are  no  longer 
as  significant  as  are  the  capital  costs.   This  point  is  brought  home  by  the 
following  computation:   Suppose  the  breeder  costs  $200/kwE  more  than  an  LWR, 
and  the  fuel  cycle  cost  of  the  LWR  with  U_Og  at  $8/lb  is  1,7  mills/kwhr,  the 
fuel  cycle  cost  of  the  breeder  is  1  mill/kwhr.  Under  the  usual  assumptions, 
the  LWR  can  burn  uranium  at  $50/lb  U_Oq  at  the  same  overall  cost  as  the 
breeder!  Much  of  the  issue  concerning  the  rate  at  which  breeders  are  needed 
originally  revolved  around  the  matter  of  how  much  U_Og  was  available  at,  say, 
$50/lb,  or  whatever  cost  would  match  the  increment  represented  by  the  differ- 
ence in  capital  cost  of  breeders  and  converters. 

The  foregoing  tradeoffs  have  been  discussed  within  the  nuclear  commxinity 
ever  since  I9U3  when  the  idea  of  breeding  was  first  conceived.  The  issue  will 
remain  \inresolved  imtil  we  know  better  the  difference  in  capital  cost  between 
burners  and  breeders,  and  until  we  have  more  reliable  estimates  of  the  amount 
of  urani\am  available  at  prices  much  higher  than  the  $8  to  $10/lb  we  now  con- 
sider to  be  of  interest  -  say  around  $50/lb.*^ 


*^The  AEC's  best  estimate  of  the  amount  of  uranium  the  U.  S.  will  need  to  fuel 
the  nuclear  enterprise  is  that  given  in  WASH-1139-   Ey  1985,  the  "most  likely" 
estimate  is  72,000  tons  of  UoOg/yr;  the  total  rate  of  energy  generation  by 
fission  by  that  time  is  about  20  mQ/yr.  Cumulative  U.  S.  demand  reaches  10° 
tons  of  U_On  by  about  1990,  and  another  10^  tons  by  about  the  turn  of  the 
century . 
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There  is  a  third,  rather  newer  thread  to  the  argument  favoring  the 
urgent  development  of  the  breeder,  and  this  is  its  environmental  impact. 
It  is  not  so  much  that  the  breeder  releases  less  waste  heat  than  the  LWR; 
nor  is  there  any  difference  in  routine  radioactivity  release  since  properly 
operating  reactors  of  any  kind  release  almost  no  radiation.   It  is  rather 
that  the  breeder,  because  it  uses  so  little  raw  material,  causes  very  little 
damage  to  the  mine-lands,  whereas  the  mining  required  for  LWRs  that  use  $50 
per  potind  uranium  would  seriously  disrupt  the  environment.  This  impact  could 
be  so  serious  as  to  make  it  impractical  to  fuel  LWRs  with  $50/lb  uranium  even 
if  the  ore  were  available. 

If  we  take  the  WASH- 1139  estimates,  we  shall  be  mining  about  70,000  tons 
of  uranium  per  year  by  I985.   The  most  recent  estimate  (WASH- 12^+2,  WASH-I2U3) 
of  liranium  available  in  the  United  States  at  $8/lb  is  about  720,000  tons,  of 
which  270,000  tons  is  proved  reserve,  U50, 000  tons  is  probable  reserve.  At 
$15 /lb  the  current  estimate  of  uranium  reserves  is  1.5  x  10  tons.  Thus  we 
can  in  principle  fuel  the  I985  nuclear  system  for  20  years  or  so  with  $15  per 
pound  uranium.  However,  we  shall  run  out  of  $15/lb  uranitim  by  the  mid-90s 
according  to  the  WASH-1139  scenario.  On  the  other  hand,  if  for  some  reason 
all  this  low-cost  uranium  were  not  to  materialize,  we  would  be  in  trouble 
fairly  soon.   If,  for  example,  the  I985  estimated  requirement  of  70,000  tons 
of  Tiranium  had  to  be  filled  with  uranium  extracted  from  60  ppm  ore,  some 
1200  million  tons  of  rock  would  have  to  be  handled.  This  operation  is  of 
the  same  order  as  the  entire  coal  mining  industry!   Of  course,  it  must  be 
stressed  that  it  is  most  unlikely  that  by  I985  we  shall  be  reduced  to  mining 
60  ppm  uranium  ores,  especially  since  we  are  not  counting  on  foreign  ores; 
however,  the  example  does  demonstrate  how  awkward  it  would  be  to  burn  low- 
grade  lu-anium  in  burner  reactors. 
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We  are  thus  faced  with  difficult  uncertainties.  When  we  really  shall 
need  the  breeder  depends  upon  our  uranium  resources;  but  just  what  our 
uranium  resources  are  we  can  hardly  predict  with  certainty.   One's  judgment 
in  such  a  situation  is  to  a  disturbing  degree  a  matter  of  opinion.  Our 
views  are  these:  We  are  trying  to  formulate  an  R&D  program  that  will  pro- 
vide the  technology  for  environmentally  benign,  economical  energy  in  the 
long  run.   As  prudent  custodians  of  our  country's  future  energy  position, 
we  would  argue  that  our  R&D  should  prepare  for  the  worst  contingency  -  that 
is,  high  demand  and  relatively  little  low-cost  urani\am.   Should  we  find  more 
uranium,  all  we  shall  have  lost  is  the  discounted  value  of  the  money  we  spent 
prematurely  on  R&D;  if  more  cheap  uranium  is  not  found, we  shall  be  paying  a 
serious  environmental,  if  not  economic,  penalty  for  not  being  able  to  burn 
more  than  1.1  percent  of  our  uranium. 

Thus  we  would  strongly  support  the  President's  assertion  of  the  impor- 
tance of  getting  on  with  the  breeder  reactor  as  quickly  as  possible.   It  is 
not  so  much  that  we  can  say  with  certainty  how  much  we  gain  by  having  the 
breeder  in  hand  five  years  earlier,  although  according  to  the  WASH- 1139  sce- 
nario having  the  breeder  in  1990  rather  than  1995  would  save  more  than  a 
million  tons  of  uranium  by  around  20^+0.   It  is  rather  that  the  breeder  pos- 
sesses three  important  virtues:   (1)  it  gives  mankind  an  esentially  inex- 
haustible energy  resource;  (2)  the  fuel  cycle  cost  is  almost  independent  of 
ore  cost  and  therefore  can  be  well  predicted  over  the  life  of  the  plant; 
(3)  its  environmental  impact,  particularly  in  the  mining  phase,  is  signifi- 
cantly less  than  that  of  the  burner.  These  three  considerations  taken  to- 
gether suggest  that  there  is  greater  risk  in  not  having  the  breeder  by  the 
early  1980s  when  we  may  need  it,  than  in  having  it  then  and  not  needing  it. 
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Thus  we  reassert  that  the  breeder  project  is  iminensely  important:   so 
important  that  it  cannot  be  allowed  to  fail.  This  means:   (1)  pursuing 
LMFBR  intelligently  and  aggressively;  (2)  using  technology  from  Europe  and 
Japan  if  necessary;  (3)  maintaining  backups  to  the  current  breeder.  We 
would,  however,  insist  on  the  importance  of  more  flexibility  in  the  breeder 
program  than  it  now  possesses.   The  last  point  deserves  elaboration  since  it 
is  at  some  variance  with  current  thinking. 

Basically,  the  breeder  program  ought  to  be  loosened  from  its  LMFBR 
straitjacket.   This  means  that  the  competing  systems  -  GCFBR,  MSBR,  and 
LWBR  -  ought  to  be  maintained  as  serious  backup  efforts.   This  is  already 
being  done  for  LWBR,  and  to  a  degree  for  GCFBR.  We  believe  the  MSBR  should 
also  be  supported,  possibly  with  the  aim  of  building  an  MSBR  experiment  if 
research  during  the  next  three  years  shows  this  to  be  feasible. 

Practically  all  the  world's  breeder  efforts  are  in  one  basket  labeled 
LMFBR.   If  something  goes  wrong  with  LMFBR,  the  entire  world  will  be  in 
trouble  unless  vastly  larger  amounts  of  low-cost  uranium  are  found  or  un- 
less fusion  or  solar  energy  are  developed.  Would  it  not  make  sense,  then, 
to  view  the  alternative  breeders  as  insurance  policies  against  failure  of 
the  LMFBR?  And,  as  befits  insurance  policies  for  the  entire  world,  these 
projects  could  be  \mderwritten  internationally.  We  would  therefore  suggest 
that  MSBR  and  possibly  GCFBR  be  undertaken  as  international  projects,  rather 
like  the  Dragon  Project  for  OECD. 

To  add  flexibility  to  the  breeder  program  will  cost  money;  but  nowhere 
near  as  much  as  the  LMFBR  itself.   Indeed,  rather  than  build  at  Government 
expense  a  second  and  third  demonstration  LMFBR,  we  would  put  these  resoirrces 
into  bringing  the  alternative  breeders  to  a  point  where  rational  technologi- 
cal choices  could  be  made  among  the  alternatives,  say  by  I98O, 
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Fusion 

It  has  been  argued  that  the  breeder  can  be  delayed  long  enough  to  allow 
us  to  by-pass  it  entirely  and  go  directly  to  fusion.  This  view  we  consider 
wrong.  Despite  the  great  optimism  now  expressed  for  fusion,  we  still  cannot 
say  with  any  assurance  that  fusion  reactors  will  ever  prove  practical.   To 
give  fusion  a  priority  comparable  to  the  breeder  in  the  long-range  program 
therefore  seems  wrong.  We  would  much  rather  see  more  attention  given  to 
alternate  breeders  than  to  fusion,  at  least  until  the  scientific  and  engi- 
neering feasibility  of  fusion  has  really  been  demonstrated.  This  somewhat 
pessimistic  assessment  of  fusion,  however,  must  not  be  over- interpreted. 
There  is  no  doubt  that  very  substantial  progress  is  being  made  in  fusion 
research,  and  that  this  momentum  ought  to  be  maintained.  Just  as  the  pos- 
sibility of  fusion  must  not  be  used  as  an  excuse  for  delaying  the  breeder, 
so  the  probability  of  the  breeder  must  not  be  used  as  an  excuse  for  reducing 
the  momentum  of  fusion  research. 

Long-range  Questions  Concerning  Nuclear  Energy 

Mankind's  commitment  to  fission  as  an  energy  sovirce  carries  with  it 
peculiar  social  commitments  for  generations  far  into  the  future.  These 
commitments  have  been  discussed  in  a  paper  prepared  for  the  Woodrow  Wilson 
International  Center  for  Scholars  earlier  this  year  -  "How  Can  Man  Live 
With  Fission?"  -  and  we  shall  not  repeat  them  here.   Our  main  conclusions 
were  that  we  must  examine  our  fission  technology  to  determine  whether  there 
may  be  certain  technological  paths  that  reduce  the  social  burden  imposed  by 
fission  on  fut^ire  generations.  What  is  needed  is  a  re-examination  of  ovlt 
fission  technologies  with  a  view  to  identifying  whether  we  have  inadvertently 
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foreclosed  options  for  future  generations.  One  of  the  most  significant 
aspects  of  the  matter  has  to  do  vrith  reactor  siting,  a  matter  to  which  we 
have  already  referred.   If  reactor  siting  (and  nuclear  parks)  is  important 
for  burner  reactors,  it  is  evidently  much  more  important  for  breeder  reac- 
tors, for  which  the  chemical  cycle  is  an  integral  part  of  the  system.  The 
long-range  program  ought  therefore  to  establish  a  small  group  whose  job  it 
is  to  try  to  identify  these  very  long-range  questions  that  have  little  im- 
mediate economic  or  technological  impact,  yet  which  if  not  identified  early 
can  set  our  fission  enterprise  along  lines  that  future  generations  will  find 
difficult  to  cope  with. 

The  Non-Nuclear  Energy  Long  Shots 

In  this  category  we  include  primarily  solar  and  geothermal  energy.  We 
claim  little  expertise  in  these  technologies,  and  so  our  views  must  be  re- 
garded as  those  of  outsiders. 

Solar 

As  for  solar  energy,  we  have  been  much  influenced  by  Hoyt  Hottel  of  MIT. 
He  and  Howard  state:   "Until  new  knowledge  is  available,  studies  of  large- 
scale  power  from  the  sun  via  the  flat-plate  collector  are  a  waste  of  time 
and  money.  The  need  is  for  better  and  cheaper  collectors  and  for  better 
photovoltaic  cells . "*® 

Nevertheless,  we  confess  to  being  uncomfortable  with  so  summary  a  dis- 
missal of  solar  energy;  research  on  solar  energy  must  be  maintained  as  part 


^^H.  C.  Hottel  and  J.  B.  Howard,  New  Energy  Technology,  p.  3^0,  MIT  Press, 
Cambridge  (1971). 
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of  the  LRP.  The  better  photovoltaic  cells  or  flat-plate  collectors  Hottel 
and  Howard  ask  for  can  be  developed  only  if  fairly  serious  research  goes 
into  them. 

There  have  been  many  estimates  of  the  ultimate  cost  of  solar  electricity. 
Our  experience  with  projected  costs  of  nuclear  energy  maJte  us  highly  skepti- 
cal of  all  such  estimates.  Our  view,  based  on  studies  made  at  Oak  Ridge,  is 
that  the  capital  cost  of  a  large,  flat-plate  solar  energy  plant  might  be  as 
much  as  $3000/kw,  though  one  hopes  that  this  figure  can  be  reduced  if  solar 
energy  ever  becomes  a  large-scale  commercial  enterprise,  or  if  the  technology 
improves  drastically.  At  $3000/kw,  and  fixed  charges  of  lU  percent,  the  cost 
of  solar  electricity  would  be  at  least  6(!i/kwhr  -  four  times  what  we  now  be- 
lieve nuclear  power  costs. 

A  fourfold  increase  in  the  cost  of  prime  energy  would,  one  supposes,  be 
tolerable  in  the  United  States.  We  spend  only  eight  percent  of  our  gross 
national  product  (GNP)  on  energy,  and  if  ultimately  all  our  energy  came  from 
the  sun  (through  conversion  to  hydrogen,  as  well  as  through  electricity  and 
direct  space  heating)  we  could  spend,  say,  30  percent  or  more  of  GNP  on  en- 
ergy. The  resulting  economic  dislocation  would  be  immense  but,  if  it  oc- 
curred over  a  long  time,  it  might  be  tolerable.   Underdeveloped  coiintries 
which  use  much  less  energy  than  the  U.  S.  probably  could  tolerate  such  an 
increase  better  than  we,  although  the  high  capital  cost  of  solar  energy 
would  be  a  difficult  burden.  One  dream  -  large-scale  desalting  of  the  sea 
for  agriculture  -  would  probably  be  forever  out  of  reach  if  we  had  to  depend 
on  solar  energy  at  6yS/kwhr  as  the  prime  energy  source. 

As  for  solar  energy  for  other  p\irposes  -  home  heating,  and  possibly  air 
conditioning,  and  water  heating  -  these  have  already  been  mentioned  as  part 
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of  the  SRP;  we  would  expect  these  applications  to  have  long-range  implica- 
tions, and  therefore  also  to  be  part  of  the  LRP. 

Geothermal 

We  have  not  much  to  add  to  what  has  been  said  in  many  articles  and 
studies.  Geothermal  based  on  hot  steam  is  a  reality  and  is  being  commer- 
cially exploited.  The  main  question  insofar  as  the  long-range  program  is 
concerned  is:  How  much  geothermal  energy  is  reasonably  recoverable?  Here 
we  can  do  no  better  than  paraphrase  the  estimates  that  were  made  in  the  OST 
Task  Force  study  on  geothermal  potential.  These  estimates  are  described 
there  as  "conservative".  Other  estimates  exceed  these  by  as  much  as  a 
thousandfold.  Evidently  much  effort  must  go  into  evaluating  more  accurately 
just  how  much  geothermal  energy  we  have. 

Geothermal  Energy  Potential  in  the  U.  S. 

Identified  Reserves     Undiscovered  Resources 

Recoverable  at  wellhead 

(coal  equivalent)  10  mQ  (3.5  mQ)*       60-120  mQ  (10-20  mQ) 

Paramarginal  in  situ 

(coal  equivalent)  UOOO  mQ,  (137  mQ) 

Submarginal  in  situ 

(coal  equivalent)  >  U0,000  mQ  (>  1370  mQ) 


The  energy  from  coal  (in  mQ)  that  wovild  be  equivalent  to  the  geothermal  re- 
source for  electricity  production  is  indicated  by  the  numbers  in  parentheses. 

These  estimated  potential  geothermal  resources  may  be  compared  with  the  roughly 
7000  mQ  available  in  the  uranium  of  the  Chattanooga  shales  (at  1,1  percent 
burnup).   If,  because  of  environmental  insult,  we  confine  our  use  of  uranium 
in  burners  to,  say,  $30/lb  material,  then  the  total  energy  is  aro\md  2000  mQ, 
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Thus  what  is  called  the  paramarginal  geothermal  resovirce  is  perhaps  twice 
the  probably  recoverable  uranium  reserve  for  burner  reactors.  However,  if 
the  geothermal  energy  is  used  for  producing  electricity  at,  say,  1^  percent 
thermal  efficiency  for  steam  at  the  wellhead  down  to  less  than  one  percent 
thermal  efficiency  for  aqueous  or  dry  heat  in  situ,  the  amount  of  electricity 
recoverable  from  this  resource  must  be  reduced  from  three-  to  forty-fold  as 
compared  to  the  amount  of  electricity  recoverable  from  an  equal  amount  of 
heat  energy  contained  in  uranium  or  coal. 

The  geothermal  resource  is  certainly  substantial,  but  one  mus::  recog- 
nize that  it  is  not  as  large  as  are  solar,  fission  breeders,  or  fusion. 
Nevertheless,  it  seems  clear  that  geothermal  energy  is  an  important  pos- 
sibility, and  must  be  pursued  as  part  of  the  LRP.   The  largest  geothermal 
resources  reside  in  hot  dry  rock.  Experiments  on  hot  dry  rock  are  now  being 
conducted  at  Los  Alamos ;  despite  the  thermodynamic  limitations  to  the  extrac- 
tion of  heat  from  hot  rocks  at  great  depth,  we  consider  these  experiments  to 
be  important,  and  we  hope  that  they  are  pushed  vigorously. 

Other  Elements  of  the  LRP 

Other  research  elements  in  the  LRP,  such  as  ocean  gradients,  minor 
sources  (winds,  waves,  wastes),  topping  cycles,  etc.,  have  by  now  been  much 
discussed,  and  we  shall  not  try  to  analyze  them  in  detail.  With  two  excep- 
tions, we  do  not  consider  them  to  be  as  important  as  conservation,  coal  hy- 
drogenation,  breeders,  solar,  geothermal,  and  possibly  fusion. 

The  first  exception  is  hydrogen.      In  the  very  long-range  energy  system        1 
it  seems  inevitable  that  hydrogen,    or  some  other  synthetic  energy  source, 
will  play  a  serioiis  role.      Probably  the  most  likely  source  of  hydrogen  will        ■ 
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be  improved  electrolysis  -  but  the  thermochemical  or  biological  methods  of 
cracking  water  ought  not  to  be  rejected  without  further  study. 

The  other  exception  is  improvement  in  electrical  transmission  -  in  par- 
ticular, the  superconducting  cable.  A  successful  superconducting  cable  we 
find  particularly  attractive  because  it  would  largely  solve  the  problem  of 
transmitting  h\ige  blocks  of  power  from  the  nuclear  parks  to  which  we  are  so 
partial. 

Biomedical  and  Environmental  Aspects  of  Increased  Energy  Demand 
The  biomedical  and  environmental  aspects  of  the  increase  in  energy  de- 
mand will  s\irely  be  of  continuing  importance.  These  matters  are  open-ended; 
it  is  doubtful  that  we  shall  ever  know  enough  about  either  the  biomedical  or 
environmental  impacts  of  our  methods  of  generating  energy  to  consider  these 
questions  closed. 

One  environmental  constraint  that  must  be  examined  fully  is  the  ulti- 
mate limit  to  man's  global  production  of  energy  because  of  overall  heating 
of  the  earth.  There  are  some  estimates  which  suggest  that  a  fiftyfold  in- 
crease in  man's  energy  production  could  cause  the  polar  icecaps  to  melt. 
This  matter  is  so  important  that  one  clearly  must  devote  serious  attention 
to  it.  The  National  Center  for  Atmospheric  Research  (NCAR)  at  Boulder  ap- 
parently plans  to  address  itself  aggressively  to  this  question;  we  would 
hope  that  other  institutions  as  well  can  look  into  this  and  related  matters. 

Final  Observations  About  the  LRP 

Our  discussion  of  the  LRP  is  a  good  deal  more  schematic  than  is  that 
of  the  SEP.  This  is  partly  because  of  our  lack  of  firsthand  knowledge  of 
such  things  as  solar  energy  or  geothermal;  but  it  is  also  because,  since 
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the  LRP  is_  long  range,  on  the  whole  it  is  difficult  to  specify  goals  clearly, 
or  to  see  ways  of  achieving  these  goals  that  20  years  from  now  will  seem  as 
valid  as  they  are  now.   The  motto  for  the  LRP  oiight  therefore  to  be:  Hang 
loose. 

The  two  real  exceptions  to  this,  in  our  view,  axe  the  breeder  and  coal 
hydrogenation.  We  almost  surely  will  suffer  a  serious  crisis  in  the  early 
21st  century  if  we  do  not  have  these  well  in  hand  by,  say,  I985  or  1990-   We 
would  therefore  vxge,   perhaps  more  strongly  than  any  other  recommendation, 
that  work  on  coal  hydrogenation  and  the  breeder  (including  alternative  breeders) 
be  given  the  very  highest  priority  in  the  LRP. 

IV.   SOME  INSTITUTIONAL  CONSIDERATIONS 

To  conduct  energy  research  on  the  contemplated  scale  will  require  a 
diversity  of  management  techniques  and  institutional  arrangement.   In  this 
section  we  analyze  some  of  the  possible  arrangements,  though  we  concede  that 
our  views  are  influenced,  and  possibly  prejudiced,  by  our  association  with 
the  National  Laboratories  of  the  AEC. 

The  appropriate  institutional  and  management  arrangements  for  the  SRP 
and  the  LRP  are  rather  different  because  the  aims  of  the  programs  are  dif- 
ferent: in  the  SRP  we  seek  to  create  large-scale,  competitive,  and  effec- 
tive industries  based  on  technologies  which  are  well  along,  and  in  which 
industry  is  already  engaged;  in  the  LRP  we  are  primarily  concerned  with 
establishing  whether  or  not  a  technology  is  feasible:  only  then  can  we 
say  whether  or  not  industry  can  be  based  on  that  technology. 

We  have  already  expressed  our  views  as  to  the  proper  way  to  conduct 
most  of  the  LRP:  by  creating  coherent,  long-term  institutions  and  delegating 
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to  them  as  much  technical  responsibility  as  possible.  Most  of  the  LRP  - 
fusion,  geothermal  from  dry  rock,  solar  electricity,  the  advanced  breeders, 
exotic  methods  of  energy  storage  and  transmission  -  are  still  in  a  stage  of 
prefeasibility.  The  same  holds  for  most  research  on  environmental  and  bio- 
medical effects.   There  is  little  economic  incentive  for  industry  to  engage 
seriously  in  research  on  these  long  shots,  yet  the  Government  must  pursue 
them  in  the  national  interest.  We  have  previously  concluded  that  National 
Energy  Laboratories  -  either  created  anew  or  by  transformation  of  existing 
Government  or  contractor  laboratories  -  would  be  the  primary  instruments 
for  carrying  out  the  LRP.  These  would  be  supported  by  universities  and  by 
industry,  but  the  National  Energy  Laboratories  would  be  the  primary  instru- 
ments. 

The  appropriate  institutional  arrangements  for  conducting  the  SEP,  and 
those  portions  of  the  SRP  that  overlap  with  the  LRP  -  particularly  coal  hy- 
drogenation  -  are  more  complex.  The  most  important  point  is  that  one  can 
hardly  establish  general  abstract  principles  for  guidance :   instead,  each 
element  of  the  SRP  must  be  examined  in  detail  and  an  appropriate  institu- 
tional arrangement  set  up  for  it.  We  shall  therefore  examine  vario\is  ele- 
ments of  the  SRP  and  discuss  what  seem  to  us  to  be  appropriate  institutional 
frameworks  for  conducting  them. 

The  Coal  Option 

This  poses  the  knottiest  problem:  considerable  expertise  already  re- 
sides in  industry,  especially  with  respect  to  gasification  and  liquefaction. 
One  then  asks,  broadly,  what  should  be  the  relation  between  Government  and 
industry  in  coal  hydrogenation?   In  particular,  should  the  Government,  in 
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addition  to  contracting  with  industry  for  research  and  construction  of 
demonstration  plants  (each  of  which  may  cost  as  much  as  $300  million), 
carry  on  large-scale  research  within  its  own  laboratories  both  as  backup 
for  industrially  conceived  processes  and  as  a  means  of  creating  new  proc- 
esses? 

All  who  have  examined  this  matter  seem  to  agree  that,  though  industry 
must  be  the  primary  agent  in  carrying  out  the  coal  hydrogenation  program, 
Government  should  do  enough  in-house  research  to  monitor  whatever  contract- 
ing Government  does  with  industry.  Government  ought  also  to  do  much  of 
whatever  backup  basic  research  is  needed  to  assvire  success  in  coal  hydroge- 
nation: this  might  be  done  in  Government  laboratories,  in  industry,  in 
universities.   But  considerable  doubt  has  been  voiced  as  to  whether  Govern- 
ment should  establish  one  or  more  coal  laboratories,  comparable  in  scale 
and  strength  to  the  existing  AEC  National  Laboratories. 

The  arguments  against  such  laboratories  are  (l)  that  the  expertise 
already  exists  in  industry;  (2)  there  would  be  great  difficulty  transfer- 
ring findings  from  such  laboratories  into  indxistry;  and  (3)  such  labora- 
tories work  outside  the  marketplace  and  are  insensitive  to  its  needs,        | 

These  arguments  have  some  merit:  but  we  would  point  out  that  the  AEC 
Laboratories  have  in  many  instances  provided  strong  counter-axguments.  To 
the  argument  that  Government  laboratories  work  outside  the  marketplace  and 
are  insensitive  to  its  needs  one  must  realize  that  coal  hydrogenation  Itself 
will  for  some  time  be  an  uneconomical  proposition:  in  this  respect  its  moti- 
vation and  relation  to  the  marketplace  is  not  unlike  that  of  civili£Ln  reac- 
tor development  in  its  early  days.  The  AEC  Laboratories  have  shown  themselves 
to  be  important  elements  in  the  Government- Industry  partnership  that  has 
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developed  commercial  nuclear  energy.  In  this  process  the  laboratories  have 
generally  been  sensitive  to  economics,  insofar  as  economic  factors  were  at 
all  identifiable. 

To  the  assertion  that  Government  laboratory-developed  technology  can- 
not be  transferred  to  industry,  there  are  innvmerable  counter-examples,  and 
we  mention  only  two.  The  whole  technology  of  refining  uranivmi  ore  was  de- 
veloped in  AEC  laboratories,  and  was  subsequently  taken  over  by  industry. 
Much  of  today's  nuclear  electronics  industry  was  spun  off  from  AEC  Labora- 
tories: in  this  instance,  the  spin-off  was  often  a  matter  of  laboratory 
scientists  going  into  business  to  develop  an  idea  they  had  originated  as 
members  of  the  laboratory. 

To  the  argument  that  existing  institutions,  particiilarly  the  AEC  Labo- 
ratories, are  not  acquainted  with  the  technology  of  coal,  there  are  two 
counter-arguments.  First,  the  AEC  Laboratories  have  demonstrated  their 
capacity  to  move  into  new  areas  and  to  make  important  impact :  for  example. 
Oak  Ridge  became  a  leading  center  for  development  of  techniques  for  desalt- 
ing water  even  though  it  had  no  prior  experience  in  desalting  i)er  se.  But 
the  unit  operations  in  desalting  axe  much  the  same  as  those  required  in 
other  processes  -  mass  transfer,  distillation,  separation  of  phases,  etc. 
One  must  recognize  that  coal  hydrogenation  also  involves  \anit  operations 
that  are  familiar  to  the  AEC  Laboratories  that  have  engaged  in  heavy  proc- 
ess development. 

There  is  another,  more  compelling,  argument  that  in  our  view  favors 
mobilization  of  AEC- like  laboratories  in  the  development  of  coal  hydroge- 
nation. The  AEC  style  of  development  can  be  described  as  "overwhelming  the 
problem".   The  AEC  Laboratories  possess  a  very  wide  diversity  of  scientific 
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and  engineering  talent.  They  can  launch  massive  and  many-leveled  attacks 
on  technical  problems:  basic  research,  development,  pilot  plant,  demon-     I 
stration  plant  are  all  done  on  a  large  if  not  expansive  scale.  By   contrast, 
our  impression  is  that  coal  hydrogenation  projects  have  tended  to  be  less 
thoroughly  researched  before  pilot  and  larger  scale  plants  are  built  than 
wo\ild  be  considered  appropriate  in  AEC-conducted  development.  For  example, 
the  total  money  that  has  gone  into  all  coal  hydrogenation  research  in  the 
past  20  years  in  the  United  States  is  estimated  to  cost  $l4o  million,  whereas 
at  least  six  times  this  amovint  has  already  gone  into  the  development  of  a 
single  reactor  type,  the  LMFHR,   It  is  our  belief  that  coal  hydrogenation 
o\:ight  to  acquire  much  more  of  this  characteristic  AEC  style;  that  one  ought 
to  do  more,  rather  than  less,  than  the  minimum  required  to  assure  success. 
Bringing  the  AEC  Laboratories  into  coal  hydrogenation  would  lend  to  this  de- 
velopment at  least  some  of  the  far-ranging,  large  scientific  style  that  we 
believe  should  help  assure  success  of  our  hydrogenation  projects. 

On  the  whole,  we  believe  the  relation  between  Government  and  industry 
developed  in  the  LMFBR  project  could  serve  as  a  good  model  for  each  of  the 
coal  liquefaction  projects.   In  both  instances  the  technology  is  available 
in  principle,  but  there  remain  a  host  of  engineering  details  to  be  worked 
out.   In  both  cases  the  demonstration  plant  is  not  economic,  yet  industry 
as  well  as  Government  shares  its  costs.   In  the  LMFBR  the  Government  labo- 
ratories are  strongly  involved,  though  they  do  not  have  the  prime  respons- 
ibility; the  same  kind  of  responsibility  co\ild  be  assiMied  by  strong  Govern- 
ment coal  laboratories,  possibly  based  on  existing  AEC  Laboratories. 

The  arguments  which  we  have  given  for  strong  Government  laboratories 
in  coal  hydrogenation  hold  for  many  of  the  other  parts  of  the  coal  option. 
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particularly  those  where  the  industry  is  weak  and  fragmented.  Of  these  the 
mining  of  coal,  which  is  so  crucial,  is  perhaps  the  weakest  and  most  frag- 
mented.  Strong  Government  facilities  that  created  new  coal  mining  technology 
would  almost  surely  have  important  and  beneficial  impact. 

Oil  and  Gas 

Here  the  Government  research  instrumentalities  are  less  needed:  the 
oil  and  gas  industries  themselves  are  such  powerful  entities,  and  they  have 
demonstrated  such  strong  technical  capacity,  that  there  woiild  appear  to  be 
little  need  to  back  them  up  with  Government  laboratories  in  the  short-range 
program.  Still  one  can  see  some  role  for  the  Government  facilities:  as, 
for  example,  Livermore  in  connection  with  in  situ  gasification  of  coal  or 
in  situ  extraction  of  oil.  These,  however,  may  be  rather  long  shots,  and 
would  more  probat:!-  be  part  of  the  LRP  than  the  SRP. 

Nuclear 

The  relation  between  Government  and  industry  in  the  nuclear  enterprise 
has  evolved  over  the  yeeirs,  and  seems  to  work  well.   As  far  as  the  SRP  is 
concerned.  Government  tends  to  confir.p   ^elf  to  matters  having  to  do  with 
public  health  and  safety,  waste  disposal,  and  regulation.  We  see  no  reason 
to  change  this  basic  pattern  of  Government-industry  cooperation. 

Conservation 

Insofar  as  technology  rather  than  policy  can  make  a  difference  in  con- 
servation, we  see  some  role  for  the  Government  laboratories.  For  example, 
the  NBS  has  always  played  a  vital  role  in  developing  new  technology  for  the 
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building  industry.   It  would  seem  only  natural  that  this  be  continued  with 
emphasis  on  construction  techniques  that  conserve  energy. 

The  Role  of  the  Universities 

We  have  said  little  about  the  universities  -  yet  it  seems  clear  that 
they  must  be  mobilized  aroiind  energy.  The  nuclear  and  space  projects  had 
serious  impacts  on  the  universities.  The  impact  of  space  has  not  been  en- 
tirely beneficial  since  the  space  program  grew  so  quickly  and  then  dwindled 
equally  quickly:  empty  viniversity-based  space  institutes  attest  to  the 
troubles  these  swings  have  caused.  However,  we  believe  the  energy  problem 
is  fundamentaJ.ly  of  much  longer  duration;  that  an  intellectual  community 
devoted  to  energy  must  be  created  and  nurtured;  and  that  the  basic  science 
\inderlying  coal  conversion  as  well  as  other  energy  sources  must  be  encour- 
aged.  We  would  urge  that  the  new  energy  program  include  significant  sup- 
port for  \iniversity-based  research,  with  a  view  to  creating  a  broad  base 
of  \mderstanding  of  energy  as  well  as  a  cadre  of  experts  who  will  man  our 
energy  enterprise. 

Systems  Studies:  An  Institute  for  Energy  Analysis 

We  conclude  with  the  rather  obvious  remark  that  coherent  thinking  about 
our  energy  system  is  essential.  Thus  considerable  effort  must  go  into  analy- 
sis of  energy  systems  -  e.g.,  projection  of  demand,  identification  of  demand 
components,  isolation  of  the  many  factors  that  affect  use  of  energy.  Much 
of  this  work  is  best  done  in  small  groups  associated  with  existing  energy 
laboratories  or  with  universities;  and  indeed  such  "think  groups"  in  energy 
have  begun  to  spring  up. 
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However,  it  is  our  belief  that  a  larger  Institute  for  Energy  Analysis 
(IEA)  ought  also  to  be  established.   Such  an  Institute  would  serve  as  a 
central  focus  for  the  development  of  coherent  policy  in  energy.  Though  the 
IEA  would  be  strongly  concerned  with  the  strategy  of  R&D,  it  would  concern 
itself  with  more  than  energy  R&D:  its  theme  would  be  energy,  not  only  en- 
ergy R&D.   Such  an  IEA  would  be  manned  by  technologists,  scientists,  lawyers, 
social  analysts.   It  woxild  be  responsive  to  the  needs  of  Government  at  many 
levels  -  EPO,  OMB,  the  various  agencies  with  responsibility  for  energy. 
Should  ERDA  be  established,  the  IEA  might  be  an  arm  of  ERDA. 

The  IEA  woiild,  in  addition  to  responding  to  requests  for  analyses  from 
Government  agencies,  be  expected  to  initiate  its  own  analyses.  It  would 
carry  out  technologicail  assessments  of  new  options;  it  would  perform  systems 
analyses;  it  wo\ild  establish  a  strong  information  clearinghouse;  it  wo\ild 
help  integrate  the  work  of  the  various  smaller  energy  systems  groups.  A 
fully  successful  Institute  for  Energy  Analysis  would  create  the  coherent 
doctrine  with  respect  to  energy  that,  had  it  been  in  existence,  might  have 
helped  forestall  or  at  least  mitigate  the  consequences  of  the  present  en- 
ergy crisis.   But  the  problem  of  energy  will  be  with  us  long  after  the  cur- 
rent crisis  has  passed:   shortages  and  recurrent  dislocations  may  well  be- 
come an  inevitable  part  of  o\ir  lives.  To  foresee  these,  to  analyze  them, 
to  recommend  R&D  and  policy  to  cope  with  them,  to  provide  a  powerful  insti- 
tutional base  to  which  policy  makers  will  listen  -  these  are  some  of  the 
things  that  should  come  from  an  Institute  for  Energy  Analysis.  For  these 
reasons  we  would  recommend  that  such  an  Institute  be  made  a  part  of  the 
overall  energy  R&D  plan. 
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U.S.  Senate. 
Committee  on  Government  Operations, 

Washington,  D.C.,  December  3,  1973. 
Dr.  Dixy  Lee  Ray, 
Chairman,  Atomic  Energy  Commission, 
Washington,  B.C. 

Dear  Chairman  Ray:  In  the  course  of  testimony  given  by  Professor  P.  Auer 
and  Dr.  A.  M.  Weinberg  on  S.  2744,  the  possibility  was  discussed  of  establishing 
large  production  capacity  of  synthetic  fuels  by  1980.  More  specifically,  our 
witnesses  pointed  out  that  with  essentially  known  technology  the  United  States 
might  by  1980-85  be  able  to  produce  2x10"  bbls/oil  per  day  from  oil  shale  and 
2x10*2  eft  of  pipeline  gas  from  coal.  It  was  estimated  that  such  a  program  might 
cost  between  $30x109  and  $50x109. 

It  is  my  belief  that  this  possibility  merits  a  good  deal  of  further  study  with  the 
aim  of  implementing  it  if  detailed  examination  of  the  matter  shows  it  to  be  feasible 
and  desirable.  In  particular,  such  a  study  ought  to  include: 

1.  Cost  estimate  of  such  a  project. 

2.  Probable  Federal  commitment  required. 

3.  Long  term  economic  feasibility  of  such  production. 

4.  Additional  legislative  recommendations  which  would  be  needed  to  implement 
such  a  program. 

5.  Estimates  of  the  Environmental  impact  of  the  program. 

I  am  therefore  writing  to  ask  the  AEC  to  undertake  a  study  of  these  possibilities 
and  report  the  results  of  this  study  to  the  Senate  Subcommittee  on  Reorganization, 
Research  and  International  Organizations  on  March  3.  I  request  a  preliminary 
response  on  the  matter  by  January  15,  so  that  if  these  preliminary  results  are 
favorable,  their  implications  may  be  incorporated  into  S.  2744. 
Sincerely, 

Abe  Ribicoff 
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U.S.  Atomic  Energy  Commission, 
Washington,  D.C.,  January  28,  1974. 
Hon.  Abraham  A.  Ribicoff, 
U.S.  Senate,  Washington,  D.C. 

Dear  Senator  Ribicoff:  This  is  in  reply  to  your  letter  of  December  5,  1973,  in 
which  you  requested  that  the  Atomic  Energy  Commission  undertake  a  study  of  the 
implications  of  a  large-scale  synthetic  fuels  production  program.  Your  specific 
questions  refer  to  the  possibility  of  producing  two  million  barrels  per  day  of  oil 
from  shale  and  two  trillion  cubic  feet  per  year  of  gas  from  cosl. 

First,  with  respect  to  oil  shale,  there  are  several  alternatives  available  to  the 
Government  which  could  accelerate  the  growth  of  an  oil  shale  industrj'.  One 
alternative,  supported  by  some  on  the  basis  of  the  recent  bidding  for  oil  shale 
leases  of  Federal  lands,  is  to  simply  let  the  industry  alone  to  develop  its  own  oil 
shale  production.  Other  alternatives  range  from  financial  incentives;  such  as 
guaranteed  product  price,  loan  guarantees,  or  direct  loans;  priority  allocation  of 
resources,  such  as  construction  materials  and  water;  and  legislative  actions,  such 
as  streamlining  environmental  review,  and  regulatory  procedures  for  first  genera- 
tion plants.  Implementation  of  such  actions  could  result  in  substantial  production 
of  oil  from  oil  shale  by  the  early  1980s.  Production  at  a  rate  of  two  million  barrels 
per  day  by  1980  would  create  substantial  requirements  on  the  local  and  state 
governments  to  provide  the  necessary  support  facilities ;  such  as  schools,  roads,  and 
utilities  as  the  population  in  the  affected  region  would  be  approximately  doubled 
in  a  period  of  about  five  years.  As  with  all  major  new  enterprises,  careful  planning 
will  be  required  to  minimize  associated  environmental  and  social  impacts. 

Second,  with  respect  to  synthetic  gas  from  coal,  an  industry  which  annually 
produced  two  trillion  cubic  feet  of  synthetic  natural  gas  would  require  about  two 
dozen  production  plants.  Each  plant  would  cost  about  $500  million  (1974  dollars) 
and  would  use  6-8  million  tons/year  of  coal,  which  is  about  1  %  of  current  produc- 
tion. The  cost  of  the  gas  would  be  in  the  range  of  $1.20  to  $1.24  per  thousand 
cubic  feet,  in  comparison  to  today's  price  of  30^  to  50^  per  thousand  cubic  feet. 
There  are  already  numerous  proposals  from  utilities  and  pipeline  companies  to 
build  coal  gasification  plants.  Thus,  there  is  technology  to  produce  gas  from  coal 
at  prices  that  may  be  competitive  in  a  few  years.  Although  continued  Government 
assistance  in  developing  better  gasification  processes  is  important,  the  major 
Government  aid  to  establishment  of  a  coal  gasification  industry  appears  to  lie  in 
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working  out  problems  in  the  areas  of  price  regulation,  environmental  restraints  on 
plant  siting,  coal  leasing  on  Federal  lands,  mining  regulations,  licensing  procedures, 
and  possible  emergency  priority  allocations  of  scarce  water  and  steel  resources. 

As  you  requested,  we  wiU  evaluate  by  March  3,  the  feasibility  and  desirability 
of  utilizing  these  technologies  to  establish  a  large  production  capacity  for  S5ti- 
thetic  fuels  by  1980.  In  determining  the  proper  mix  of  fuels  that  would  represent 
the  optimum  synthetic  fuels  program,  consideration  will  also  be  given  to  coal 
liquefaction,  even  though  it  is  in  a  relatively  early  stage  of  development  compared 
to  oil  from  shale  and  synthetic  gas.  Therefore,  we  will  undertake  a  similar  analysis 
of  the  possibility  of  producing  significant  amounts  of  clean  liquid  fuels  from  coal. 

Some  of  the  major  considerations  that  will  influence  our  findings  are  already 
clear. 

Recent  oil  price  increases  and  proposed  increases  in  natural  gas  prices  will  both 
reduce  demand  below  and  increase  domestic  supplies  above  what  they  would 
have  been  had  former  trends  continued  in  an  orderly  way. 

The  timing  and  extent  of  these  supply  and  demand  changes  is  still  very  uncer- 
tain. Accordingly,  it  is  not  now  possible  to  specify  with  precision  how  much 
synthetic  fuel  production  will  be  needed  by  1980  to  become  self-sufficient. 

The  exact  nature  of  the  availability  and  cost  of  imported  oil  and  natural  gas  in 
future  years  is  still  unclear.  Thus,  although  it  is  clear  that  the  Nation  needs  the 
capability  for  energy  self-sufficiency,  it  is  not  now  clear  how  fast  we  have  to  move 
in  building  synthetic  fuels  plants  to  achieve  that  capability. 

There  are  also  wide  ranges  in  the  cost  estimates  of  the  technical,  economic, 
environmental,  and  social  consequences  of  synthetic  fuels  production.  There  is  no 
commercial  U.S.  experience  on  which  to  base  such  estimates;  it  is,  therefore,  not 
possible  to  predict  with  any  confidence  exactly  how  much  such  synthetic  fuels  are 
going  to  cost  the  Nation. 

This  combination  of  uncertainties  as  to  how  much  and  what  kind  of  mix  of 
synthetic  fuels  will  be  needed  by  when,  and  what  they  will  cost,  poses  a  serious 
dilemma.  If  we  do  not  do  anything  until  the  uncertainties  are  resolved,  we  risk 
severe  and  prolonged  energy  shortages.  Yet,  if  we  immediately  launch  a  program 
to  build  large  numbers  of  plants,  we  risk  diverting  large  quantities  of  resources 
from  other  pressing  needs,  only  to  end  up  in  a  few  years  with  a  number  of  expensive 
"white  elephants"  that  are  not  economically  viable. 

Our  preliminary  analyses  suggest  that  the  best  resolution  of  this  dilemma  may 
be  an  approach  recommended  by  a  number  of  industry  representatives.  This 
approach  would  structure  the  total  synthetic  fuels  production  program  into  two 
phases.  Phase  1  would  begin  immediately,  on  an  urgent  basis,  to  build  one  com- 
mercial-scale plant  for  each  of  the  most  promising  synthetic  fuel  technologies,  for 
a  total  of  some  four  to  six  plants.  Top  priority  effort  would  go  to  getting  these 
plants  on  line,  measuring  the  results,  and  modifjing  them  as  required  to  get 
production  costs  down  as  far  as  possible  as  soon  as  possible. 

Phase  2,  on  which  a  decision  would  be  deferred  until  sufficiently  precise  supply, 
demand,  and  production  cost  estimates  could  be  developed,  would  be  an  expanded 
construction  program  on  whatever  scale  might  be  required  to  attain  self-sufficiency. 
The  program  would  use  the  best  available  technologies  based  upon  the  experience 
of  the  Phase  1  plants.  Phase  2  could,  of  course,  be  initiated  before  the  completion 
of  Phase  1  if  such  were  required. 

This  two-phase  approach  appears  to  have  a  number  of  advantages. 

It  gets  the  Nation  moving  now  on  creating  an  in-place  synthetic  fuels  pro- 
duction capability.  The  implications  of  the  positive  action  will  not  be  lost  on 
those  who  now  export  fuels  to  the  U.S. 

Given  the  limited  technical  manpower  and  construction  capabilities  the  Nation 
has  in  this  area,  the  two-phase  approach  probably  would  slow  the  ultimate  out- 
come by  only  a  small  amount.  Depending  on  what  is  learned  in  the  first  phase,  it 
could  well  speed  up  the  eventual  attainment  of  self-sufficiency  and  lower  sub- 
stantially its  cost  as  well.  Starting  with  a  few  plants,  and  thoroughly  testing  the 
processes  at  commercial  scale  will  likely  prove  to  be  the  speediest  route  to  total 
self-sufficiency. 

The  two-phase  approach  postpones  the  decision  to  commit  to  a  massive  invest- 
ment program  in  technologies  with  which  we  lack  any  domestic  commercial 
experience  until  better  information  is  available. 

The  principal  requirement  to  get  moving  on  any  such  program  appears  to  be 
legislation  to  expedite  (for  at  least  the  initial  plants)  the  licensing,  regulatory, 
environmental  review,  and  other  procedures  required  to  get  approval  to  build 
such  plants.  For  example,  the  issue  of  whether  the  initial  plants  should  be  granted 
exemptions  from  certain  existing  requirements  is  one  that  hinges  on  perceptions 
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of  the  seriousness  and  nature  of  the  current  and  projected  energy  situation.  Some 
see  the  situation  as  so  serious  that  emergency  measures  to  speed  up  plant  con- 
struction are  fully  justified.  Others  remain  unconvinced  that  present  or  projected 
circumstances  call  for  any  modification  of  existing  licensing  and  regulatory 
procedures. 

My  own  view  is  that  it  is  in  the  national  interest  to  undertake  Phase  1  imme- 
diately. I  believe  that  we  should  expedite  to  the  utmost  the  essential  reviews  for 
and  construction  of  the  first  stage  plants  so  as  to  get  them  underway  and  on  line 
as  soon  as  possible.  From  their  operation  we  can  learn  more  about  what  procedures 
should  apply  to  the  follow  on  plants.  We  can  also  resolve  the  substantial  uncer- 
tainties that  will  continue  to  exist  until  we  get  some  commercial -scale  experience. 
This  is  the  objective  of  the  Synthetic  Fuels  Pioneer  Program  set  out  in  my  Decem- 
ber 1,  1973,  report  to  the  President  on  energy  research  and  development. 

We  hope  this  preliminary  information  is  useful  and  look  forward  to  providing 
the  results  of  our  more  detailed  analyses  at  an  early  date. 
Sincerely, 

Dixy  Lee  Ray,  Chairman. 


U.S.  Atomic  Energy  Commiss'on, 

Washington,  D.C.,  March  8.  1974. 
Hon.  Abraham  A.  Ribicoff, 
U.S.  Senate, 
W  ashington,  D.C. 

Dear  Senator  RibIcoff:  In  response  to  your  request  of  December  5,  1973,  the 
Atomic  Energy  Commission  undertook  a  preliminar}^  study  of  the  implications  of 
developing  a  large-scale  synthetic  fuels  production  program  by  the  1980s.  En- 
closure 1  contains  our  response  to  your  specific  questions  relating  to  the  possibility 
of  producing  two  million  barrels  per  day  of  oil  from  shale  and  two  trillion  cubic  feet 
of  gas  per  year  from  coal. 

In  short,  it  would  be  technically  feasible,  using  essentially  known  technology, 
for  the  United  States  to  establish  a  synthetic  fuels  production  program  on  the 
scale  projected  bj^  Professor  Auer  and  Dr.  Weinberg  in  their  testimony  before 
your  Committee.  The  capital  investment  for  the  plants  for  the  oil  shale  program 
might  range  from  $7  billion  to  $12  billion,  depending  on  whether  they  were  surface 
plants  or  of  the  in  situ  type.  The  total  capital  investment  for  the  coal  gasification 
program  would  be  about  $14.5  billion,  including  $500  million  for  each  of  24  plants 
and  $50  million  for  each  of  the  coal  mines  that  would  be  required. 

Under  existing  environmental  law,  present  technology  probably  does  not  permit 
such  plants  to  be  built  on  the  time  scale  projected.  Therefore,  a  determining  factor 
in  accomplishing  the  formidable  objectives  may  well  be  the  establishment  of  a 
single  environmental  review  for  each  project,  or  some  governmental  exemption. 
An  equally  significant  federal  role  in  stimulating  such  a  program  would  be  in 
expediting  the  requisite  regulatory  and  licensing  reviews  of  the  plants. 

Although  the  oil  shale  and  coal  gasification  programs  are  technically  feasible, 
the  desirability  of  pursuing  these  near-term  options  for  new  energy  supply  rests  on 
many  other  factors.  Serious  difficulties  would  be  expected  in  obtaining  the  neces- 
sary manpower,  materials  and  capital  resources.  For  example,  current  price 
control  requirements  would  probably  preclude  obtaining  the  necessary  foundry 
capacity,  reinforcing  steel  and  other  vital  equipment  in  time  to  meet  the  proposed 
schedules. 

As  an  outgrowth  of  my  December  1,  1973  report  to  the  President  on  energy 
research  and  development,  I  directed  a  task  force  to  examine  the  feasibility 
and  desirability  of  the  following  eight  energy  demonstration  concepts  that  ap- 
peared to  have  potential  for  near-term  energy  production: 

Government  Role  in  an  Oil  Shale  Demonstration  Program  (Draft  Executive 
Summary  and  Draft  Report  enclosed). 

Methanol  from  Coal  for  the  Automotive  Market  (Draft  Executive  Summary 
and  Draft  Report  enclosed). 

Synthetic  Fuels  from  Coal  (Draft  Executive  Summary  and  Draft  Report 
enclosed) . 

Regional  Demonstration  Program  for  Maximum  Use  of  High  Sulfur  Coal  and 
Maintenance  of  Air  Quality  Standards. 

Construction  of  a  Nuclear  Power  Center. 

Solar  Energy  Program  Plan  for  Heating  and  Cooling  Buildings. 

Advanced  Reclamation  Methods  for  Western  Coal  Extraction. 

Rapid  Deep  Drilling  Methods. 
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Enclosure  2  contains  a  preliminary  evaluation  of  two  additional  technical 
options  that  could  also  be  developed  as  part  of  a  national  sjTithetic  fuels  program. 
The  information  on  syncrude  and  methanol  from  coal  resulted  from  the  task 
force  study  of  the  eight  possible  energy  production  demonstration  projects  utilizing 
existing  technology. 

After  the  studies  were  underway,  the  Federal  Energy  Office  was  assigned 
responsibility  for  coordinating  Project  Independence  activities,  including  the 
stimulation  of  synthetic  fuels  production.  Accordingly,  I  forwarded  the  draft 
reports  to  William  Simon,  Administrator  of  the  Federal  Energy  Office,  for  his 
consideration  and  possible  use  in  planning  for  Project  Independence.  These 
studies  will  provide  additional  input  to  decisions  that  will  be  made  in  the  near 
future  on  the  most  desirable  means  of  accelerating  the  use  of  our  abundant  domes- 
tic resources  and  decreasing  our  reliance  on  imported  oil. 

The  Federal  Energy  Office  is  currently  formulating  a  plan  to  implement  the 
objectives  of  Project  Independence.  In  developing  this  plan,  FEO  will  consider  a 
number  of  immediate  actions  the  Government  might  take  to  expedite  the  com- 
pletion of  energy  related  facilities  currently  postponed  for  some  reason,  including 
delay  due  to  regulatory  problems,  possibly  resulting  from  a  government  action. 
Consideration  is  also  being  given  to  determining  possible  incentives  the  govern- 
ment might  use  in  stimulating  private  industry  to  establish  a  synthetic  fuels 
industry  in  the  U.S.  FEO  anticipates  the  plan  will  include  an  Early  Action 
Program  aimed  at  accelerating  current  domestic  energy  production  and  reducing 
consumption. 

The  cost  of  synthetic  fuels  relative  to  conventional  petroleum  fuel  costs  are 
not  well  known.  Thus,  the  role,  timing  and  mix  of  a  synthetic  fuels  production 
program  are  some  of  the  most  difficult  determinations  the  FEO  must  make  in 
formulating  a  program  aimed  at  achieving  U.S.  energy  self-sufficiency.  The 
impact  of  the  efforts  of  the  Early  Action  Program  will  provide  valuable  input  for 
determining  the  most  effective  and  efficient  program  possible.  The  information 
collected  in  response  to  your  request  and  from  the  eight  energy  demonstration 
concept  studies  will  be  useful  in  determining  the  technical  feasibility  of  various 
alternatives.  I  have  offered  AEC's  services  to  FEO  on  this  important  endeavor. 

I  appreciate  having  an  opportunity  to  comment  on  proposed  plans  for  synthetic 
fuels  production.  If  we  can  be  of  further  service,  please  let  me  know. 
Sincerely, 

Dixy  Lee  Ray  Chairman. 

Enclosures : 

1.  Production  of  Two  Million  Barrels  of  Oil  Per  Day  from  Oil  Shale  and  Pro- 
duction of  Two  Trillion  Standard  Cubic  Feet  Per  Year  of  Pipeline  Quality  Gas 
from  Coal. 

2.  Preliminary  Evaluation  of  Two  Additional  Technical  Options  that  Could  be 
Developed  as  Part  of  the  Synthetic  Fuels  Program. 

3.  Draft  Executive  Summaries  and  Draft  Reports  of  Three  Energy  Demon- 
stration Concepts.  1 

Enclosure  I 

PRODUCTION    OF   2    MILLION    BARRELS    OF    OIL    PER    DAY    FROM    OIL    SHALE 

To  produce  2  million  barrels  of  oil  per  day  would  require  approximately  20 
plants  each  of  100,000  barrels  per  day  capacity. 

1.  Preliminary  Cost  Estimate 

If  these  were  all  surface  plants  the  capital  investment  in  1974  dollars  for  each 
plant  would  be  $600  million  including  mining  and  the  total  cost  for  20  plants 
would  be  about  $12  billion.  If  all  plants  were  of  the  in  situ  type  the  capital  invest- 
ment would  be  approximately  $340  million  each,  or  about  $6.8  billion  for  20 
plants.  (The  in  situ  process  has  been  demonstrated  only  on  a  very  small  scale.) 

2.  Federal  Commitment  Required 

A  major  change  in  Federal  land  leasing  policy  would  be  required  in  order  to 
implement  an  oil  shale  industry  of  this  magnitude  bj-  the  early  1980's.  Some 
government  support,  probably  in  the  form  of  guaranteed  loans,  guaranteed 
product  price  or  direct  joint  government/industry  funding  for  early  demonstration 
plants,  will  likely  be  required,  particularly  for  the  less  developed  in  situ  tech- 
nology. 

1  Available  in  subcommittee  flies. 
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other  government  actions  would  include  priority  allocation  of  scarce  resources, 
such  as  "Water,  manpower  and  steel;  removal  of  administrative  constraints;  and 
possible  assistance  to  state  and  local  governments  to  establish  the  supporting 
communities  and  facilities. 

3.  Long  Term  Economic  Feasibility  of  Such  Production 

If  one  or  more  oil  shale  processes  can  be  demonstrated  to  operate  as  expected 
on  a  commercial  scale  the  industry  should  be  economically  viable  at  a  crude  oil 
price  of  about  $5.00  to  $6.50  per  barrel. 

4.  Additional  Legislative  Recommendations 

In  addition  to  appropriation,  and  possibly  authorizing  legislation,  some  addi- 
tional legislation  may  be  required  to  streamline  environmental  review  and  reg- 
ulatory procedures.  A  major  purpose  of  a  demonstration  plant  would  be  to  show 
that  the  plant  could  be  designed  to  operate  in  an  environmentally  acceptable 
way. 

5.  Environmental  Impact 

If  all  20  of  the  plants  were  of  the  type  that  processes  the  oil  shale  on  the  surface 
each  one  would  require  120,000  tons  per  day,  (assuming  shale  containing  35  gal. 
per  ton),  or  44,000,000  tons  per  year.  The  20  plants  would  require  approximately 
"880  million  tons  of  oil  shale  per  year  which  is  approximately  1.5  times  present 
annual  U.S.  coal  production.  Disposal  of  spent  shale  after  surface  retorting  is  a 
serious  environmental  concern.  It  may  be  possible  to  return  some  of  the  spent 
shale  to  the  mine  at  increased  cost.  However,  there  would  be  mine  safety  problems 
involved  in  that  action  and  this  would  onl}'  be  a  limited  solution  at  best  due  to 
bulking  of  the  shale  during  mining.  If  these  were  all  non-nuclear  in  situ  plants, 
perhaps  as  much  as  25%  of  this  amount  of  shale,  or  220  million  tons,  would  have 
to  be  mined.  For  in  situ  retorting  in  which  a  nuclear  explosion  is  used  to  break 
the  shale  there  would  be  no  mining  required.  For  an  in  situ  process  using  high 
explosives  to  break  the  shale  the  mined  shale  would  likely  be  processed  in  surface 
type  plants  to  optimize  economics. 

The  development  of  surface  processing  operations  capable  of  producing  2 
million  barrels  of  oil  per  day  would  increase  the  population  of  the  region  by  about 
300,000  people.  With  an  in  situ  process,  the  number  of  people  would  be  about 
200,000  people.  The  very  large  inflex  of  people  into  an  extremely  sparcely  populated 
area  will  require  careful  planning  to  avoid  undesirable  social,  economic  and 
environmental  impacts. 

For  surface  processing,  approximately  350,000  acre  feet  of  water  would  be 
required  annually.  The  in  situ  process  would  require  approximately  175,000  acre 
feet  per  year. 

PRODUCTION  OF  TWO  TRILLION  STANDARD   CUBIC  FEET  PER  YEAR  OF  PIPELINE 

QUALITY  GAS  FROM  COAL 

To  produce  2  trillion  standard  cubic  feet  of  pipeline  quality  gas  would  require 
24  plants,  each  of  250  million  standard  cubic  feet  per  day  capacity  operation  at  a 
stream  factor  of  90%. 

Each  plant  would  require  6  to  8  million  tons  of  coal  per  year,  depending  upon 
coal  quality.  Total  coal  production  would  be,  using  seven  as  an  average,  170 
million  tons  per  year,  an  increase  over  present  coal  production  of  30%.  This  would 
require  opening  up  about  50  large  mines,  probably  strip  mines.  If  these  were  strip 
mines,  this  would  represent  about  a  60%  increase  in  coal  produced  by  strip  mining. 

COST  ESTIMATE 

In  1974  dollars,  capital  investment  for  each  coal  gasification  plant  would  be 
$500  million,  and  each  mine  would  cost  about  $50  million.  There  fore,  total  capital 
investment  would  be: 

Gasification  plants         $500  milLon  X24  =  $12  biUion 
Mines  $50  million  X  50  =  $2.5  billion 

Total  $14.5  billion 

Cost  of  gas,  in  1974  dollars— $1.20-$  1.50  per  miUion  BTU 

FEDERAL  COMMITMENT  REQUIRED 

Almost  certainly  government  pol  cies  with  regard  to  licensing  procedures  and 
coal  land  leasing  will  have  to  be  changed  if  an  industry  of  this  size  is  to  be  imple- 
mented by  1980.  Since  the  gas  industry  is  regulated,  the  rate  of  return  of  the  in- 
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dustry  is  assured ;  no  further  incentives  would  be  needed.  To  achieve  the  proposed 
time  scale,  licensing  procedures  would  have  to  be  streamlined;  a  major  Federal  coal 
leasing  program  would  be  required;  strip  mining  would  probably  have  to  be  per- 
mitted. It  might  be  necessary  for  the  Federal  Government  to  provide  some  of  the 
capital  in  the  form  of  low  cost  loans  or  outright  subsidies. 

The  Government  might  also  have  to  allocate  scarce  resources  to  this  new  in- 
dustry on  a  prioritj^  basis:  these  would  probably  include  water,  manpower  (espe- 
cially for  engineering  design  and  mining),  and  steel. 

LONG  TERM  ECONOMIC  FEASIBILITY  OF  SUCH  PRODUCTION 

As  a  regulated  industry,  coal  gasification  would  be  economic  to  the  producers. 
Gas  from  coal  would  be  more  expensive  than  many  other  sources,  including 
domestically  ]Droduced  natural  gas,  natural  gas  from  Alaska  and  Canada,  and 
nuclear  gas  stimulation.  Its  increased  cost  to  the  consumer  could  be  justified 
on  the  bases  that  its  cost  is  perhaps  only  20%  more  than  other  alternate  gas 
sources;  it  is  less  expensive  than  LNG  or  SNG  from  oil;  the  U.S.  needs  the  gas, 
and  it  is  a  domestic  source. 

ADDITIONAL  LEGISLATIVE  RECOMMENDATIONS 

See  "Federal  Commitment  Required".  Streamlined  licensing  and  leasing  laws, 
priority  allocation  of  water,  manpower  and  steel,  and  perhaps  legislation  for 
low-cost  government  loans,  all  might  be  required. 

ENVIRONMENTAL  IMPACT 

About  18,000  people  would  be  directly  involved  in  the  coal  gasification  plants 
and  2400  would  be  needed  to  work  in  the  mines.  The  usual  formula  is  five  times 
the  number  of  workers  equals  the  total  population  in  the  area,  including  families, 
support  facilities,  and  general  community  services.  The  total  would  then  be  over 
100,000  people  involved  directly  or  indirectly  in  this  industry. 

A  total  area  of  about  36  square  miles  would  be  occupied  by  the  coal  gasification 
plants  and  about  14  square  miles  per  year  would  be  affected  by  the  strip  mining 
operations. 

A  minimum  of  120,000  gallons  per  minute  of  water  would  be  irreversibly 
consumed;  this  is  equivalent  to  200,000  acre-feet  of  water  consumed  annually. 

Considering  the  overall  benefit  of  the  gas  produced  I'nd  the  jobs  created,  the 
overall  impact  of  this  industry  could  be  favorable  if  adequate  environmental 
controls  were  strictly  enforced.  Particular  attention  would  have  to  be  given  to 
strip  mining  reclamation  procedures  and  to  overall  health  and  safety.  .Standards 
would  need  to  be  enforced  concerning  particulate  emission  and  emissions  of 
sulfur,  nitrous  oxides,  and  other  noxious  gases.  Water  pollution  control  would 
have  to  be  practiced.  Almost  certainly  the  24  plants  and  associated  mines  would 
have  to  be  well  scattered  geographically.  Any  concentration  of  industry  in  a 
single  area  would  lead  to  decreases  in  air  quality,  despite  stringent  emission  con- 
trols; to  undesirable  increases  in  population ;  and  to  excessive  comptetion  for  water, 
coal,  manpower  and  transportation. 

Enclosure  II 

PRODUCTION   OF  600,000  BARRELS/daY  SYNCRUDE   FROM   COAL 

To  produce  one  million  barrels/day  of  synthetic  liquid  fuels  from  coal  would 
require  6-12  commercial  scale  plants  operating  at  50,000-100,000  barrels/day. 
Each  100,000  barrel/day  plant  would  require  12-15  million  tons  of  coal  per  year. 
A  75  million  ton/year  increase  is  equivalent  to  about  Ys  of  current  domestic  coal 
production  and  about  yi  of  current  strip  mining  production.  25  to  30  new  mines 
would  be  required. 

In  launching  a  coal  liquefaction  industry,  a  choice  must  be  made  between 
basing  the  industrj^  on  today's  technology  or  promising  new,  but  relatively 
undeveloped  technology.  The  gap  between  the  price  of  fuel  from  existing  (Bergius 
and  Fischer-Tropsch)  and  developing  (H-Coal  and  SRC)  technologies  for  the 
production  of  clean  liquid  fuel  from  coal  is  believed  to  be  large,  on  the  order  of  6 
to  9  dollars  per  barrel.  For  the  purpose  of  these  calculations  we  will  adopt  the 
strategy  of  building  a  minimum  number  (zero)  of  "white  elephant"  existing  tech- 
nology plants.  Costs  below  are  based  on  projections  of  data  from  bench  scale 
tests  of  the  advanced  coal  liquefaction  processes.  In  the  maximum  rate  effort 
described  below,  where  development  cost  was  only  a  secondary  object,  the  federal 
government  would  have  to  provide  substantial  backing  to  insure  against  the  risks 
of  greatly  accelerated  development. 
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The  first  stage  of  a  maximum  rate  program  would  consist  of  the  construction  of 
first  trains  of  full-size  commercial  plants  for  the  two  most  highly  developed  of  the 
coal  liquefaction  processes  (the  H-Coal  process  for  production  of  a  syncrude  and  a 
modified  Solvent  Refined  Coal  process  for  production  of  a  clean  liquid  boiler 
fuel).  These  trains,  each  processing  approximately  10,000  tons  of  coal  per  day  to 
produce  about  25,000  bbl/day  of  liquid  fuel,  would  be  designed,  constructed,  and 
modified  in  the  3.5  year  period  from  July  1974  through  December  1977.  A  pro- 
duction demonstration  would  begin  about  January  1978.  The  operating  costs  for 
the  demonstration  plants — about  $60  million  per  year  for  each  plant  (not  pro- 
viding for  recovery  of  the  capital  investment)  could  be  provided  by  selling  the  oil 
produced  at  a  price  of  about  $7/bbl. 

The  second  stage  of  these  programs  would  begin  in  July  1976  with  the  design  of 
three  commercial  plants — each  with  a  capacity  for  producing  100,000  bbl/day  of 
liquid  fuels — for  each  of  the  two  processes.  These  six  plants,  building  upon  the 
technology  provided  in  the  demonstration  plants,  conceivably  would  be  producing 
liquid  fuels  at  a  rate  of  600,000  bbl/day  at  a  price  of  $7-10/bbl  in  1980. 

Cost  estimate 

In  1973  dollars  the  capital  cost  of  building  600,000  bbls/day  of  coal  liquefaction 
capacity  would  be  3-4  billion  dollars.  Another  billion  might  be  required  for  the 
necessary  coal  mines.  Price  of  the  various  liquid  products  would  average  around 
$7/barrel. 

Federal  Commitment  Required 

The  probable  development  cost  (in  addition  to  research  funds  provided  in  the 
$10  billion  ER&D  program)  would  be  in  the  neighborhood  of  $500  million  for  the 
demonstration  program.  The  federal  government  would  probably  have  to  pay  a 
substantial  fraction  of  this  cost.  In  addition,  it  would  probably  have  to  provide  a 
guaranteed  market  and/or  low  cost. loans  and/or  a  price  subsidy  for  several  years 
to  persuade  industry  to  build  the  first  full  scale  prototype  plants  before  1980. 

Long-term  Economic  Feasibility  of  Such  Production 

In  light  of  the  recent  developments  in  international  oil  prices,  it  is  impossible  to 
forecast  long-term  economic  feasibility  of  synthetic  liquid  fuels.  The  projected 
prices  for  coal  liquids  run  $7-8/barrel.  Domestic  oil  in  now  approaching  $6/barrel 
despite  the  NPC  belief  stated  in  their  year-old  report  "U.S.  Energy  Outlook"  that 
$6/barrel  domestic  oil  would  not  be  here  until  1985.  The  landed  cost  of  interna- 
tional oil  is  of  course  now  well  above  $7-8/barrel.  However,  accelerated  domestic 
and  international  oil  exploration  might  hold  the  price  of  oil  level  over  the  long 
term.  Alternatively  a  serious  large  effort  aimed  at  synthetic  liquid  fuel  production 
might  cause  OPEC  to  undercut  the  domestic  synfuel  price  with  lower  international 
oil  prices. 

In  summary  under  existing  conditions  coal  liquefaction  is  essentiallj^  profitable 
now.  Before  the  Mid-East  oil  embargo,  coal  liquefaction  was  projected  (by  its 
proponents)  to  be  profitable  in  the  mid-1980's. 

Additional  Legislation  Required 

As  with  coal  gasification  plants  streamlined  licensing  procedures  and  initiation 
o"  federal  land  coal  leasing  would  be  required  for  rapid  expansion  of  coal  liquefac- 
tion production.  Existing  and/or  proposed  laws  involving  mining  would  have  to 
be  carefully  e.xamined  for  possible  inhibitive  effects  on  coal  production.  Federal 
economic  relief  might  be  required  if  mining  laws  proved  too  restrictive.  If  man- 
power and  material  shortages  develop,  as  predicted,  which  delayed  increases  in 
syncrude  production,  some  legislation  regarding  priorities  of  scarce  items  might 
be  required. 

Finally,  if  it  turns  out  novel  methods  of  subsidizing  private  development  are 
required  to  provide  a  base  for  a  synthetic  fuels  industry  (such  as  industry  bidding 
on  loan  interest  rates  or  product  subsidy  level)  legislation  may  be  required  to 
proper  y  channel  the  money  toward  the  proper  ends. 

Environmental  Impact 

Around  12,000  workers  would  be  needed  for  the  coal  liquefaction  plants  and 
1,000  for  new  mines  leading  to  local  population  increases  near  plants  of  about 
40,000  people.  The  plants  would  occupy  15  square  miles  and  up  to  6  square  miles 
of  land  could  be  affected  by  strip  mining  annually.  A  total  of  60,000  gallons  of 
water  per  minute  would  be  required  for  the  plants  of  which  25,000  gallons  per 
minute  (40,000  annual  acre  feet)  would  be  irreversibly  consumed. 
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Since  little  is  known  about  the  effluents  from  a  fu:l-<Ci.!e  coal  liquefaction 
plant,  immediate  research  is  required  to  identify  and  do\  op  control  techniques 
for  plant  effluents. 

PRODUCTION    OF    500,000    BARRELS    OF    METHANOL    FRO        COAL 

It  is  feasible  to  produce  methyl  alcohol  from  coal  on  the  basi.-^  of  existing  tech- 
nology at  a  lower  cost  than  any  other  liquid  fuel.  Methyl  alcohol  can  be  used 
directly  in  automobiles  without  refining  in  either  pure  form,  '  i  as  a  blend  with 
gasoline.  Production  of  up  to  500,000  barrels  per  day  by  the  er  J  of  1980  is  feasible 
if  aggressively  encouraged  and  assisted  by  the  Government,  and  if  the  supporting 
R&D  in  the  vehicle  application  areas  is  performed  and  confirms  the  limited 
favorable  data.  This  volume  would  satisfy  about  5%  of  the  total  gasoline  demand. 

It  appears  economically  and  thermodynamicallj^  most  desirable  to  produce 
pipeline  quality  gas  as  a  co-product  with  methanol.  Approximately  0.6  to  0.8 
trillion  cubic  feet  per  year  of  substitute  natural  gas  could  be  produced  with  the 
500,000  barrels  of  methanol  per  day.  Overall,  this  would  require  130  million  tons 
of  coal  per  year  or  about  20%  increase  over  current  production.  Producing 
methanol  alone  would  cut  the  coal  required  approximately  in  half. 

Cost  Estimate 

A  35,000  barrel  per  day  commercial  scale  demonstration  plant  would  cost 
approximately  $200  million  as  a  single  product  facility  or  about  $425  million  as  a 
co-product  plant. 

The  capital  investment  required  and  approximate  cost  per  10  *>  Btu  (both  in 
1974  dollars)  for  500,000  barrels  per  day  are  as  follow: 


Output 

Plant 

cost 

(billions) 

Mine 

cost  I 

(billions) 

Total 

Btu 

per  day 

Average 

cost/1 0» 

Btu» 

Methanol 

Do 

PlusSNG 

.  500  (thousands  of  barrels  per  day) 

Do 

.  Plus  2,600  (millions  of  cubic  feet  per  day).. 

$2.9 
6.1 

$1.0 
1.9 

1.4X1012 
4.0X10'^ 

$2. 10-$2. 80 
1. 40-  1.  90 

1  Based  upon  estimated  capital  cost  of  $15,000,000  per  million  tons  per  year  capacity,  large,  western  strip  mine. 

2  Average  cost  range  includes  utility  financing  at  the  low  end  and  12  percent  DCF  industrial  financing  at  the  upper  end. 
The  range  is  equal  to  9  to  18  cents  per  gallon  of  methanol,  which  because  of  relative  energy  content  is  equivalent  to  18  to 
35  cents  per  gallon  of  gasoline. 

Federal  Commitment  Required 

Government  sponsored  R&D  to  verify  the  suitability  of  methanol  for  the 
automotive  market  would  be  required  on  an  urgent  basis  at  an  urgent  basis  at 
an  estimated  cost  of  10  million  dollars  over  four  years.  Industry  may  be  willing 
to  put  up  the  plant  capital  in  conjunction  with  a  Federal  coal  land  leasing  pro- 
gram, but  would  require  some  downside  product  price  protection  in  view  of  the 
potential  volability  of  automotive  fuel  prices.  Government  policies  with  respect 
to  permits  and  licenses  would  require  modification  if  an  industry  of  this  size  is 
to  come  into  existence  before  the  end  of  1980.  Some  priority  allocation  of  scarce 
resources  would  also  be  required. 

Long  Term,  Economic  Feasibility  of  Such  Production 

The  January  1974  price  range  of  premium  grade  gasoline  was  $1.60  to  $2.00/10^ 
Btu.  February  figures  ranged  from  $1.75  to  $2.75  (22-34^/gal).  The  mid  1973 
price  was  about  $1.00/10^  Btu.  Since  it  is  not  pos.sible  to  forecast  future  price 
trends  of  gasoline  accurately,  one  can  only  say  that  methanol  appears  competitive 
today.  A  return  to  mid  1973  prices  would  obviously  alter  this. 

Additional  Legislative  Recommendations 

Streamlined  licensing  and  leasing  laws,  and  import  duties  on  methanol  and 
other  forms  of  downside  price  protection  would  be  required  in  addition  to  the 
item  listed  under  "Federal  Commitment  Required." 

Environmental  Impact 

There  is  some  indication  that  use  of  methanol  as  a  motor  fuel  will  have  a  posi- 
tive environmental  effect  in  reducing  emissions  and  minimizing  or  eliminating  the 
need  for  tetraethyl  lead. 

Creating  a  methanol  production  industry  on  the  indicated  scale  would  directly 
involve  some  15,000  to  20,000  people  for  operations.  This  equates  to  approxi- 
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mately  a  100,000  population  including  families,  support  activities  and  general 
community  services. 

Strip  mining  operation  would  affect  appro'ximately  10  square  miles  per  year. 
The  plants  would  consume  some  90,000  gallons  per  minute  of  water  or  150,000 
acre  feet  of  water  annually. 

On  the  basis  of  the  product  produced  and  jobs  created,  the  overall  impact  of 
this  industry  will  be  favorable  if  adequate  environmental  controls  are  strictly 
enforced.  Indeed,  the  net  environmental  impact  may  be  positive  in  that  methanol 
exhaust  emissions  are  believed  to  be  lower  than  those  from  gasoline.  Particular 
attention  will  have  to  be  given  to  strip  mining  reclamation  procedures  and  water 
pollution  control.  Also  the  plants  and  associated  mines  will  have  to  be  suitably 
dispersed  geographically  to  minimize  population  growth  impacts,  and  excessive 
competition  for  local  resources. 
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Statement  of  the  American  Mining  Congress,  Energy  Resources  Policy 

Committee 

Mr.  Chairman  and  distinguished  members  of  the  Committee: 

My  name  is  Edmund  W.  Littlefield.  I  am  Chairman  and  Chief  Executive  Officer 
of  Utah  International  Inc.,  a  surface  miner  of  steam  coal,  uranium,  copper,  and 
iron  ore  in  the  United  States,  and  coking  coal,  iron  ore,  and  copper  outside  the 
United  States.  I  also  serve  as  Vice  Chairman  of  the  American  Mining  Congress 
and  Chairman  of  its  Energy  Resources  Policy  Committee. 

The  American  Mining  Congress  is  a  national  association  of  United  States 
companies  that  produce  most  of  the  nation's  metals,  coal  and  industrial  and 
agricultural  minerals.  It  represents  companies  that  produce  both  nuclear  and  non- 
nuclear  fuels,  and  therefore  has  a  very  deep  interest  in  this  legislation. 

We  very  much  appreciate  the  opportunity  to  comment  on  S.  2744,  which  deals 
with  the  creation  of  the  Energy  Research  and  Development  Administration  and 
the  Nuclear  Energy  Commission.  The  American  Mining  Congress  reaffirms  its 
position  as  presented  in  my  October  17,  1973  statement  before  this  Committee 
that  we  support  governmental  reorganization  to  consolidate  energy  research. 
The  present  energy  situation  impels  even  greater  emphasis  on  the  need  to  further 
develop  our  existing  energy  resources  as  well  as  to  find  new  sources  of  energy. 

Our  primary  concern  regarding  the  reorganization,  as  proposed  in  S.  2135  was 
the  provision  for  only  one  Deputy  Administrator  of  ERDA,  leaving  open  the 
possibility  that  a  balance  between  nuclear  and  non-nuclear  energy  research  would 
be  extremely  difficult  to  achieve.  S.  2744  apparently  resolves  this  problem  by  pro- 
viding for  five  Assistant  Administrators  of  equal  status,  three  of  whom  would  deal 
directly  with  energy  research.  The  proper  balance  is  afforded  by  providing  sepa- 
rate, but  equal,  administrative  leadership  in  research  for  fossil  fuel  development, 
nuclear  energy  development  and  "advanced  energy  systems". 

We  think  it  extremely  important  that  any  new  energy  research  agency  avoid 
the  natural  pitfall  of  "putting  all  its  eggs  in  one  basket",  thus  failing  to  develop 
the  full  potential  of  the  various  alternate  sources  of  energy. 

We  reiterate  that  we  wholeheartedly  support  the  concepts  and  reorganization 
proposed  in  S.  2744,  and  think  this  is  "an  important  first  major  step  in  providing 
energy  self-sufficiency  for  the  nation. 

We  thank  you  for  the  opportunity  to  comment  on  this  important  legislation 
and  would  be  pleased  to  hear  from  you  should  you  feel  we  might  be  of  any  further 
assistance. 

Statement  of  Combustion  Engineering,  Inc.,   Submitted  by  Robert  M. 

Drake,  Jr. 

The  comments  and  observations  which  follow  express  the  views  of  Combustion 
Engineering,  Inc.  in  regard  to  and  in  support  of  the  legislation  contained  in  the 
Bills  S  1283  sponsored  by  Senator  Jackson  and  HR  11510  sponsored  by  Repre- 
sentative Hollifield. 

It  is  now  abundantly  clear  to  the  government,  the  press,  the  industry  and  the 
general  population  that  there  is  indeed  a  severe  mismatch  in  raw  energy  supply 
and  demand,  a  development  long  anticipated  and  predicted  by  that  segment  of 
the  technical  community  which  directs  its  attention  to  energy  matters.  The 
problem  is,  certainly,  one  of  grave  inconvenience  with  more  than  an  implication 
of  worldwide  economic  consequences,  but  is  one  of  crisis  proportions  only  because 
raw  fuels  are  not  available  at  either  the  time  and  place  where  needed  in  support 
of  specific  economies.  There  is,  in  fact,  an  ample  supply  of  raw  fuels  to  support 
a  worldwide  economy.  The  current  problem  can  best  be  viewed  as  political  and 
economical  rather  than  technical.  The  longer  range  problem  is  rather  more  econom- 
ical and  technical. 

While  some  countries  in  the  world  will  have  continuing  serious  dislocation  to 
their  economies  unless  favorable  political  and  economic  solutions  are  reached, 
the  United  States  is  in  a  better  position.  We  now  supply  more  than  85  per  cent 
of  our  own  energy,  and  our  resources  in  the  raw  fuels,  coal,  oil,  gas,  oil  shale  and 
uranium  are  such  that  we  can  solve  our  problems  and,  in  time,  become  totally- 
self-sufficient.  To  fail  now  to  take  the  necessary  steps  leading  to  energy  self- 
sufficiency  for  the  nation  would  be  a  serious,  perhaps  irreversible  misjudgment. 

Energy  self-sufficiency  can  be  attained  in  two  ways  each  with  different  conse- 
quences: (1)  reduction  in  overall  energy  usage,  and  (2)  increase  in  raw  energy 
supply.  Any  thoughful  assessment  and  evaluation  leads  necessarily  to  the  con- 
clusion that  in  proper  ratio  both  methods  must  be  encouraged.  Any  coherent 
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energy  policy  must  stress  conservation  of  energy  as  well  as  encourage  an  increase 
in  availability  of  raw  fuels.  Research  and  development  programs  directed  to 
improvement  in  the  conservation  of  energy  in  the  household,  commercial,  indus- 
trial, transportation  and  the  energy  processing  sectors  must  receive  nearly  as 
much  attention  as  those  research  and  development  programs  for  the  creation  of 
new  energy  sources.  To  do  otherwise  is  to  be  completely  irresponsible. 

Today,  in  the  United  States,  we  are  engaged  in  attempts  to  solve  the  energy 
problem  without  an  adequate  definition  of  the  problem,  and  indeed  without  a 
generally  accepted  national  policy  on  energy.  It  is  quite  likely  that  the  cumulative 
results  of  any  and  all  activity  in  the  energy  areas,  undertaken  in  the  continued 
absence  of  an  overall  national  energy  policy  will  be  destined  for  limited  success, 
or  at  worse  outright  failure. 

Anj^  move  toward  the  establishment  of  a  coherent  national  policy  on  energy 
seems  more  a  hope  for  the  future  than  a  prospect  for  the  present,  given  the  political 
and  economic  complexity  of  that  undertaking.  However,  the  two  pieces  of  proposed 
legislation  now  before  the  Congress,  i.e.  the  Jackson  Bill  (S.1283)  and  the  Admin- 
istration Bill  (H.R.  11410)  for  the  creation  of  an  Energy  Research  and  Develop- 
ment Agency,  will  be  the  existence  of  either  or  both  define  in  part  an  energy  policy. 
The  two  bills,  superficially  alike,  are  in  reality  significantly  different.  And  because 
of  the  perceived  differences  each  will  have  a  different  impact  in  the  rush  for  energy 
self-sufficiency.  The  two  Bills  can  be  considered  complementary. 

The  Administration  proposal  for  the  creation  of  Energy  Research  and  Develop- 
ment Administration  (ERDA)  from  the  laboratory  segments  of  the  AEC,  parts 
of  the  Department  of  the  Interior,  and  other  presently  constituted  government 
agencies,  relegating  the  regulatory  and  legal  functions  of  the  present  AEC  to  a 
separate  Nuclear  Energy  Commission  (NEC)  makes  sense  administratively. 
However,  the  budget  proposed  for  the  agency,  ERDA,  would  seem  to  include 
little  if  any  new  money  beyond  that  presently  available  to  existing  programs. 
The  research  and  development  program  envisioned  will  continue  the  major  stress 
on  nuclear  fission  system  activities,  with  inadequate  attention  to  the  clean,  efficient 
use  of  the  fossil  fuels,  particularly  coal  and  oil  shale. 

The  Jackson  Bill  (S.1283),  on  the  other  hand,  with  a  different  management  con- 
cept clearly  provides  funds  for  the  express  purpose  of  research  and  development 
programs  for  the  clean,  efficient  use  of  the  fossil  fuels,  as  well  as  for  research  and 
development  programs  of  significance  for  other  energy  sources  such  as  geothermal, 
solar  and  controlled  thermonuclear  fusion,  none  of  which  of  course  are  ignored  in 
the  Administration  proposal. 

Research  and  development  programs  notwithstanding,  the  key  to  self-sufficiency 
in  energy  is  synonymous  with  the  rapid  commercialization  of  processes,  particu- 
larly those  processes  related  to  the  gasification  and  liquefaction  of  coal,  and  the 
production  of  oil  from  shale,  that  have  been  brought  through  the  pilot-plant  stage 
and  are  ready  for  commercialization.  Energy  self-sufficiency  will  come  only  through 
the  existence  of  a  large  number  of  conversion  plants  with  outputs  in  quantities  of 
commercial  interest — not  by  the  number  of  research  and  development  programs 
in  national  and  industrial  laboratories.  Furthermore,  the  translations  of  pilot-plant 
processes  to  plants  of  a  size  of  commercial  interest  can  best  be,  perhaps  can  only 
be  done  by  the  industrial  sector,  a  factor  recognized  in  the  Jackson  Bill. 

The  chronic  problem  of  energy  insufficiency  will  remain  a  troublesome  issue 
certainly  for  the  next  decade.  The  future  beyond  that  will  depend  upon  the  effec- 
tiveness with  which  we  apply  our  talents  and  technological  resources  to  the  several 
problem  areas,  which  when  solved  will  lead  to  energy  self-sufficiency.  We  have,  in 
fact,  because  of  inattention  in  the  past  lost  our  lead  time ;  but,  we  need  not  continue 
on  such  a  path,  further  to  delay  meaningful  solutions  to  the  energy  problem. 

In  the  Nation's  best  interest,  a  rational  approach  would  seem  to  be  the  approval 
of  both  the  Jackson  Bill  (S.1283)  and  the  Administration  Bill  (H.R.  11510) 
accepting  the  better  features  of  each,  i.e.  the  administrative  structure  of  the 
latter,  and  the  financial  commitment  and  program  emphasis  in  the  former,  to 
produce  an  overall  energy  program  with  the  necessary  financial  strength,  ad- 
ministrative structure,  industrial  involvement  and  technological  resources  to 
accomplish  the  objectives  enunciated  as  Project  Independence. 


Statement  of  Shearon  Harris  on  Behalf  of  the  Edison  Electric  Institute 

My  name  is  Shearon  Harris.  I  am  Chairman  and  President  of  Carolina  Power 
and  Light  Company,  and  Chairman  of  the  Research  Division  Executive  Committee 
of  the  Edison  Electric  Institute.  The  Edison  Electric  Institute  is  the  principal 


628 

national  association  of  the  investor-owned  electric  utility  industry.  Its  194  member 
companies  serve  about  78  percent  of  the  electric  power  customers  in  our  nation. 
The  Institute  appreciates  this  opportunity  to  present  to  this  Committee  its  views 
on  Federal  organization  for  energy  research  and  development. 

Before  commenting  specifically  on  the  proposals  contemplated  in  S.  2744,  I 
would  like  to  make  a  general  statement  regarding  the  respective  roles  of  govern- 
ment and  industry  in  energy  research  and  development.  We  believe  that  these 
roles  will  best  be  determined  if  they  rest  upon  certain  basic  concepts. 

We  believe  first  of  all  that  the  traditional  role  of  equipment  manufacturers  in 
research  and  development  relating  to  the  generation,  transmission  and  distribution 
of  electricity  should  be  preserved  and  utilized  whenever  this  approach  will  serve 
the  need.  The  legitimate  and  compelling  incentives  of  anticipated  patent  rights 
and  profits  from  manufacturers  and  sale  may  be  expected  to  be  productive  in  the 
future  as  they  have  in  the  past. 

A  second  category  of  research  and  development  would  involve  joint  under- 
takings by  manufacturers  and  the  electric  utility  industry  and  would  fill  the  need 
in  situations  where  the  incentives  are  inadequate  to  permit  manufacturers  to 
undertake  alone  a  given  research  and  development  effort. 

A  third  area  of  research  and  development  involves  work  which  can  be  undertaken 
independently  by  the  electric  utilitj^  industry  itself.  There  are  occasions  when 
incentives  are  lacking  for  manufacturers,  but  the  R&D  work  in  question  is  of  great 
interest  to  electric  utilities  and  can  willingly  be  undertaken  by  them. 

There  will  also  be  circumstances  when  research  and  development  can  most 
appropriately  be  undertaken  as  a  joint  effort  of  industry  and  government.  This 
will  be  the  case  when  economic  incentives  by  themselves  are  not  adequate  to 
stimulate  a  wholly  private  effort.  Government  funding  will  be  required,  but  the 
industry  can  contribute  financially  and  from  its  accumulated  managerial  expertise. 

Finally,  there  is  a  fifth  category  of  research  and  development  which  can  only 
be  undertaken  by  government  itself,  and  where  none  of  the  first  four  arrange- 
ments I  have  mentioned  will  suffice.  This  will  most  often  be  the  case  with  regard 
to  basic,  long-term  undertakings  which  hold  little  promise  for  early  return  on 
private  investment. 

The  Edison  Electric  Institute  believes  that  the  nation's  energy  research  and 
development  needs  will  best  be  served  if  we  proceed  with  recognition  of  these 
five  basic  categories.  For  its  part,  the  electric  utility  industry  has  already  organized 
itself,  through  the  establishment  of  the  Electric  Power  Research  Institute  (EPRI), 
to  establish  priorities  and  to  move  forward  in  the  undertaking  of  needed  R&D 
programs.  The  existence  of  EPRI  will  permit  us  to  pursue  R&D  programs  on 
our  own,  as  well  as  to  cooperate  with  manufacturers  and  with  government. 
And  I  should  note  that  the  efforts  our  industry  is  making  through  EPRI  are  in 
addition  to  the  very  substantial  contribution  being  made  in  the  national  effort 
to  develop  the  liquid  metal  faster  breeder  reactor. 

We  believe  that  S.  2744,  if  properly  administered  after  enactment,  would  be 
compatible  with  the  concepts  which  I  have  just  set  forth.  The  nation's  energy 
needs  are  such  that  reorganization  of  the  Federal  government  for  better  coordi- 
nation and  pursuit  of  its  energy  research  and  development  goals  is  badly  needed. 
I  need  not  detail  for  this  Committee  the  proliferation  and  overlapping  of  energy 
responsibilities  which  characterize  the  Federal  structure  at  the  present  time. 
The  establishment  of  the  Energy  Research  and  Development  Administration 
as  contemplated  in  the  bill  before  you  would  constitute  a  significant  step  forward 
in  the  reduction  of  that  proliferation  and  confusion. 

We  particularly  welcome  those  provisions  of  the  bill  which  would  include 
among  the  functions  of  ERDA  the  correlation  of  its  own  research  and  develop- 
ment programs  with  other  public  and  private  activities,  and  the  support  of  co- 
operative R  and  D  projects  involving  other  public  and  private  bodies.  We  believe 
that  these  provisions  are  fully  consistent  with  the  basic  concepts  which  I  de- 
scribed earlier. 

We  also  support  the  establishment  of  the  Nuclear  Energy  Commission  to  per- 
form the  licensing  and  related  regulatory  functions  of  the  existing  Atomic  Energy 
Commission.  We  believe  that  the  detachment  of  these  functions  from  the  promo- 
tional aspects  of  nuclear  power  development  is  salutary  and  will  increase  public 
confidence  in  the  reliability  and  safety  of  nuclear  power. 

At  the  same  time,  however,  we  would  hope  that  a  new  NEC  would  work  to 
expedite  the  licensing  process,  consistent  with  the  President's  recent  appeal  for  a 
reduction  from  10  to  6  years  in  the  time  required  to  get  a  nuclear  power  plant  into 
operation.  This  goal  can  only  be  reached  if  the   NEC  insists  vigorously  upon 
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expedited  procedures  in  all  phases  of  the  licensing  sequence,  including  the  pro- 
cedures before  atomic  safety  and  licensing  boards.  And  the  Congress,  as  part  of 
its  oversight  responsibilities,  must  continually  urge  upon  the  NEC  the  need  to 
streamline  and  expedite  its  procedures. 

Another  point  that  needs  to  be  made  with  regard  to  the  future  activities  of  the 
NEC  is  that  the  antitrust  review,  which  is  now  a  part  of  the  licensing  process, 
must  not  be  allowed  to  delay  the  operation  of  needed  nuclear  power  plants.  We 
do  not  object  to  the  antitrust  review  in  principle.  But  we  do  believe  that  the 
licensing  process  should  be  administered  in  such  a  way  as  to  permit  the  issuance 
of  operating  licenses  prior  to  the  completion  of  the  antitrust  review  when  that 
review  would  otherwise  delay  plant  operation. 

In  summary,  the  Edison  Electric  Institute  supports  S.  2744  in  the  expectation 
that  its  provisions  wiU  advance  energy  research  and  development  in  cooperation 
with  industry  and  other  non-Federal  entities,  and  that  the  licensing  process  for 
nuclear  power  reactors  will  be  expedited.  In  comparative  terms,  we  much  prefer 
the  approach  of  this  bill  to  other  proposals  which  would  establish  government- 
industry  corporations  or  would  simply  add  nonnuclear  management  component 
to  the  existing  AEC. 

Statement  by  Dr.  Edward  E.  David,  Jr.,  Executive  Vice  President,  Gould 

Inc.,  Chicago,  III. 

It  is  a  pleasure  to  have  the  opportunity  of  commenting  on  S.2744  which  would 
establish  an  Energy  Research  and  Development  Agency  and  a  Nuclear  Fnergy 
Commission.  I  support  the  Bill  and  its  intent,  but  I  have  some  reservations  which 
deserve  mention.  Perhaps  some  of  these  can  be  neutralized  by  changes  in  the 
eventual  legislation.  However,  let  me  make  it  clear  from  the  outset  that  action 
along  the  lines  proposed  in  the  Bill  is  essential  and  urgent.  It  should  not  be  delayed 
in  any  effort  to  incorporate  niceties  aimed  at  perfection.  If  warranted,  they  can 
be  added  by  later  legislation. 

Energjr  is  the  hinge  point  of  our  society.  On  it  rests  our  future  as  the  leading 
nation  of  the  free  world.  With  some  6%  of  the  world's  population,  we  use  35%  of 
the  energy,  and  with  that  produce  2.5-30%  of  the  world's  goods  and  services. 
We  are  an  energy  intensive  society  and  will  remain  so.  This  dependence  on  energy 
is  heightened  by  our  resolve  to  protect  the  environment  and  to  increase  pro- 
ductive use  of  human  resources.  Indeed  I  see  the  four  elements  of  energy  supply, 
conservation,  environmental  preservation,  and  productivity  as  the  four  legs 
which  must  support  the  future  life  style  we  as  a  nation  desire.  All  are  necessary, 
though  at  times  they  appear  to  compete.  A  coordinated,  systematic,  rational 
approach  to  achieving  this  future  depends  upon  harmonizing  all  four  elements. 
Essentials  in  this  process  are  imaginative  and  creative  research  followed  by  reso- 
lute and  goal-oriented  development  in  the  best  traditions  of  U.S.  science  and 
technology.  ERDA  and  NEC  are  well  structured  to  play  essential  roles  in  the 
process. 

The  proposed  structure  separates  technology  development  from  the  licensing 
and  regulatory  function  which  attempts  to  insure  adequate  safety  and  reliability. 
This  is  a  step  forward,  for  the  coupling  of  these  under  one  agency  arouses  suspicion, 
and  does  not  breed  confidence  that  all  viewpoints  are  being  aired.  Separation 
avoids  even  the  appearance  of  "the  fox  in  the  chicken  coop". 

In  the  proposed  ERDA  there  is  a  clear  designation  of  responsibility;  namely, 
it  resides  in  the  administrator.  This  is  a  net  improvement  over  the  commission 
structure  which  is  well  suited  for  the  licensing  and  regulatory  role  but  not  for  the 
resolute  action  that  energy  research  and  development  require  today.  I  do  not 
believe  that  the  commission  form  is  any  longer  necessary  to  provide  checks  and 
balances  on  nuclear  weapons  programs,  if  it  ever  did.  Budgetary  restraint  and 
independence  from  the  DOD  are  sufficient  to  assure  a  careful  assessment  ot 
proposed  weapons  development  and  production. 

The  energy  problem  requires  the  most  competent  research  and  development 
resources  that  the  nation  can  supply.  The  AEC  National  Labs  are,  in  my  opinion, 
the  major  strength  available  for  this  task.  A  vital  element  in  their  creativity 
and  excellence  is  the  GOCO  (Government  Owned,  Contractor  Operated)  arrange- 
ment. The  other  laboratory  elements  incorporated  into  ERDA  should  be  converted 
to  this  system  as  soon  as  feasible  with  the  aim  of  increasing  their  capabilities. 

The  weapons  labs  have  important  contributions  to  make  to  energj'^  research 
and  development.  For  example,  underground  tunnelling  and  operations  have 
become  a  way  of  life  in  the  labs  testing  programs.  Much  of  that  technolog^v  is 
applicable  to  mining  and  resource  extraction.    Work  on  laser-triggered  fusion 
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weapons  may  be  relevant  to  creation  of  fusion  reactors.  Thus  it  is  important  to 
keep  the  weapons  labs  within  ERDA  and  I  am  happy  to  see  that  is  proposed  in 
S.  2744. 

The  conjunction  of  nuclear  energy  research  and  development  with  that  on 
fossil  fuels,  unconventional  sources,  energy  conservation,  environmental  research, 
and  resource  development  is  also  fortunate  foi  the  reasons  mentioned  earlier  in 
this  statement.  In  addition,  trade-offs  between  various  energy  related  technologies 
will  be  facilitated,  and  that  should  result  in  a  more  balanced  research  and  develop- 
ment program.  However,  improved  balance  will  not  come  automatically.  It 
seems  essential  to  establish  early  in  ERDA's  existence,  target  budget  ratios  for 
its  line  organization  elements  reflecting  priorities  set  according  to  a  national 
energy  policy.  This  coupling  to  national  policy  is  essential  if  development  ac- 
tivities are  to  have  adequate  focus  on  specific  goals  in  suitable  time  frames.  ERDA 
and  NEC  do  not  appear  to  have  been  charged  with  this  responsibility  for  co- 
ordination, nor  have  the  mechanisms  for  carrying  it  out  been  specified.  Additions 
to  the  legislation  seem  necessary. 

Also  not  specified  is  where  ERDA  and  NEC  reside  in  the  executive  hierarchy. 
The  importance  of  these  agencies  calls  for  direct  reporting  to  the  President. 
Submerging  them  within  some  other  department  of  government,  new  or  old,  now 
or  in  the  future,  would  dilute  their  effectiveness. 

It  is  important  to  note  ERDA  is  a  research  and  development  organization. 
Development  of  new  technology  is  merely  the  first  step  in  energy  innovation. 
New  technology  must  be  augmented  by  the  necessary  capital,  construction,  and 
operations  before  there  is  any  influence  on  energy  supply  and  demand.  In  my 
opinion,  these  necessities  are  best  supplied  by  private  enterprise,  perhaps  aug- 
mented by  government  incentives  where  necessary.  This  relationship  implies  a 
close  working  relation  between  ERDA  and  the  energy  industry,  as  well  as  cost- 
sharing  by  industry  and  risk-sharing  by  government,  when  development  ap- 
proaches the  commercial  stage.  The  AEC  has  had  considerable  experience  in  these 
matters  in  connection  with  their  civilian  power  reactor  program.  However,  I 
believe  a  more  active  approach  to  this  transfer  of  responsibility  is  necessary.  I 
would  like  to  see  ERDA  specifically  charged  to  investigate  various  techniques  for 
accomplishing  this  transfer  expeditiously  and  imaginatively.  This  may  well 
involve  new  ways  of  allowing  commercial  firms  to  establish  legitimate  proprietary 
rights  during  the  latter  stages  of  development. 

So  with  only  minor  reservations,  I  support  S.  2744.  I  believe  it  or  something  very 
similar  is  an  essential  first  step  in  meeting  the  challenge  of  balancing  energy 
supply  and  demand,  energy  usage  and  environmental  restraints,  and  assuring 
continued  productivity  growth. 


Statement  by  Robert  Lowenstein,   Counsel,  Nuclear  Energy  Division, 
General  Electric  Co.,  San  Jose,  Calif. 

My  name  is  Robert  Lowenstein.  I  am  Counsel  to  General  Electric's  Nuclear 
Energy  Division,  which  has  its  worldwide  headquarters  at  San  Jose,  California.  I 
have  had  more  than  20  years'  experience  in  the  regulatory  programs  affecting  the 
nuclear  energy  industry,  including  service  for  five  years  as  AEC's  Director  of 
Licensing  and  Regulation  and  as  Assistant  Director  of  Regulation.  Before  taking 
my  present  position  in  August,  1972,  I  was  a  partner  in  Lowenstein,  Newman  and 
Reis,  a  Washington  law  firm,  which  specialized  in  nuclear  energy  legal  problems. 
In  addition,  I  presently  serve  as  Chairman  of  the  Atomic  Industrial  Forum's 
Lawyers  Committee  and  as  a  member  of  the  Special  Committee  on  Environ- 
mental Law  of  the  American  Bar  Association.  I  am  appearing  before  you  today 
solely  as  counsel  to  General  Electric's  Nuclear  Energy  Division. 

I  should  like  to  thank  the  subcommittee  for  this  opportunity  to  submit  this 
statement  regarding  reoganization  of  the  federal  government's  energy  efforts. 
General  Electric  supports  separation  of  the  Atomic  Energy  Commission's  develop- 
mental and  regulatory  functions  and  urges  the  prompt  enactment  of  legislation 
to  create  a  Nuclear  Energy  Commission  and  an  energy  research  and  development 
agency. 

We  support  establishment  of  an  energy  research  and  development  agency 
because  of  the  need  to  bring  together  the  now  fragmented  programs  and  re- 
sources of  many  federal  agencies.  Establishment  of  an  agency  to  administer 
energy  research  and  development  programs  will  make  it  possible  for  the  federal 
government  to  coordinate  its  energy  research  and  development  programs  and  to 
apply  its  resources,   including  the  unique  capabilities  of  the  AEC's  National 
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Laboratories,  more  effectively  to  develop  new  sources  of  energy  and  new  means 
for  their  utilization. 

General  Electric's  original  and  still  basic  business  lies  in  the  generation,  distribu- 
tion, and  use  of  electric  energy,  whatever  fuel  is  used.  We  are  confident  that  an 
energy  research  and  development  agenc.v  will  facilitate  those  technological 
developments  which  are  now  so  vitally  necessary  to  maintain  our  society.  We  are 
confident  that  these  developments  can  be  accomplished  and  that  they  can  provide 
the  bridge  to  an  unprecedented  era  of  peace  and  prosperity  in  our  country  and 
throughout  the  world. 

A  second  major  objective  of  the  proposed  reorganization,  to  which  I  propose  to 
direct  the  balance  of  my  statement,  is  the  establishment  of  a  Nuclear  Energy 
Commission.  Proposals  "to  place  the  AEC's  regulatory  functions  in  an  agency 
separate  from  the  Commission's  operating  and  promotional  programs  have  been 
made  repeatedly  over  the  years  since  1955.  There  has  been  recurring  concern 
that  the  combination  of  regulatory  and  promotional  functions  in  the  Atomic 
Energy  Commission  has  weakened  the  credibility  of  the  Commission  and  impaired 
public  confidence  in  the  adequacy  of  its  regulatory  programs. 

I  do  not  mean  to  suggest  that  the  Commission's  promotional  responsibilities 
have  resulted  in  any  weakening  of  its  safety  requirements,  or  that  the  Commission 
evpr  failed  to  take  appropriate  action  on  any  matter  because  of  its  promotional 
concerns.  As  one  who  spent  many  years  deeply  involved  in  administration  of  the 
AEC's  regulatory  program,  I  can  affirm  that  the  Co  rmission  has  always  regarded 
its  nuclear  safety  responsibilities  as  its  paramount  and  overriding  concern.  Never- 
theless, the  combination  of  regulatory  and  promotional  functions  has  been  a  cause 
of  in  paired  public  confidence'in  the  AEC  for  many  years.  Since  public  confidence 
is  so  vitally  important  to  the  administration  of  the  Commission's  programs  and  to 
utilization'  of  nuclear  energy,  we  believe  that  the  Commission's  regulatory  re- 
sponsil'ilities  should  be  separated  from  its  other  functions  and  placed  in  a  sep- 
arate agency  unless  there  are  other  compelling  reasons  why  separation  would  not 
be  in  the  public  interest. 

In  earlier  years  when  the  Joint  Committee  on  Atomic  Energy  considered  the 
desirability  of  separating  AEC's  regulatory  from  its  other  responsibilities,  there 
were  persuasive  reasons  not  to  do  so,  including  the  relatively  small  size  of  the 
regulatory  staff,  the  dependence  of  the  regulatory  staff  on  the  AEC  and  its  lab- 
oratories for  technical  assistance,  and  the  fact  that  the  nuclear  power  program  was 
still  in  its  infancy.  Since  that  time,  however,  the  regulatory  staff  has  grown  in 
size  and  competence,  much  safety  research  and  development  has  been  accom- 
plished, and  the  nuclear  safety  standards  program  is  well  advanced.  Operating 
experience  with  large  nuclear  power  plants  is  accumu'ating  at  a  rapid  rate,  and, 
with  the  encouragement  of  the  Atomic  Energy  Commission,  reactor  designers, 
architect-engineering  firms  and  others  engaged  in  the  industry  are  standardizing 
nuclear  plants.  There  is  no  reason  today  to  doubt  that  the  regulatory  staff  is  now 
of  sufficient  size  and  capability  to  provide  the  personnel  and  resources  which 
would  be  needed  by  the  Nuclear  Energy  Commission  to  carry  out  a  healthy  and 
vigorous  regulatory  program.  I  think,  too,  there  can  be  little  doubt  that  the  Com- 
missioners who  constitute  the  heads  of  the  Nuclear  Energy  Commission  \yill  be 
in  a  far  better  position  to  administer  the  AEC's  regulatory  responsibilities  without 
the  added  responsibilities  which  would  be  vested  in  the  energy  research  and  de- 
velopment agency. 

Separation  of  AEC's  regulatory  functions  will  serve  an  additional  important 
objective.  At  present,  the  five  Atomic  Energy  Commissioners  have  vast  responsi- 
bilities of  an  extremely  diverse  nature;  these  responsibilities  have  made  it  impos- 
sible for  the  Commissioners  to  spend  more  than  a  minor  portion  of  their  time  on 
regulatory  matters.  The  addition  of  other  energy  development  responsibilities  to 
the  agency's  nuclear  responsibilities  would  reduce  still  further  the  time  available 
for  the  Commissioners  to  administer  the  regulatory  program. 

The  Commission's  regulatory  program  encompasses  responsibility  for  the 
licensing  and  regulation  of  nuclear  power  plants,  which  are  an  increasingly  signifi- 
cant source  of  electric  energy.  It  also  includes  regulatory  responsibility  with  re- 
spect to  those  related  activities  in  the  fuel  cycle,  which  are  indispensable  to 
nuclear  power.  Moreover,  the  regulatory  program  has,  during  recent  years,  been 
broadened  to  include  pervasive  environmental  and  antitrust  functions  which 
must  add  significantly  to  the  burdens  already  imposed  on  those  charged  with  their 
administration.  The  burden  of  responsibility  imposed  by  these  regulatory  func- 
tions on  the  heads  of  the  regulatory  agency  will  increase  as  the  number  of  plants 
increases. 
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We  believe  that  creation  of  a  separate  Nuclear  Energy  Commission  to  adminis- 
ter AEC's  regulatory  responsibilities  is  so  important  that  even  if  the  committee 
should  decide  to  postpone  establishment  of  an  energy  research  and  development 
agency  as  a  separate  organization,  the  Nuclear  Energy  Commission  should  be 
established  now.  Creation  of  the  Nuclear  Energy  Commission  would  become  still 
more  urgent  to  the  extent  that  the  AEC  is  given  additional  development  responsi- 
bilities prior  to  the  creation  of  the  new  development  agency. 

We  have  two  additional  comments  in  connection  with  the  provisions  to  establish 
a  Nuclear  Energy  Commission: 

1.  Senate  Bill  2744  would  retain  the  concept  of  a  five-member  Commission.  This, 
in  our  view,  is  highly  desirable.  A  Commission  of  five  members  should  be  sufficient 
to  assure  that  the  heads  of  the  agency  have  adequate  time  to  become  deeply  and 
personally  involved  in  the  formulation  and  administration  of  nuclear  regulatory 
programs,  as  well  as  the  adjudication  and  review  of  cases.  Moreover,  five  Com- 
missioners can  bring  to  the  agency's  deliberations  a  more  diverse  array  of  talent 
to  oversee  its  diverse  nuclear  safety,  environmental,  and  antitrust  responsibilities. 

2.  We  believe  the  committee  should  make  plain  its  expectation  that  the  Nuclear 
Energy  Commission  should  discontinue  the  use  of  Appeals  Boards.  The  use  of 
AEC  Appeals  Boards  has  proven  in  our  judgment  to  be  a  cumbersome,  time- 
consuming,  and  unsatisfactory  procedure  for  review  of  licensing  board  decisions. 
We  believe  that  the  questions  involved  in  these  decisions  involve  many  novel  and 
important  policy  questions  which  should  be  decided  by  the  heads  of  the  agency. 
A  separate  NEC  with  five  Commissioners  should  be  able  to  provide  for  review  of 
licensing  board  decisions  by  some  or  all  of  the  five  Commissioners. 


Statement  of  Pratt  &  Whitney  Aircraft,  Division  of  United  Aircraft 
Corporation,  Prepared  for  Committee  on  Government  Operations, 
Subcommittee  on  Reorganization,  Research,  and  International  Or- 
ganizations,   Hon.    Abraham    Ribicoff,    Chairman,    December    11,    1973 

(By  Bruce  N.  Torell,  Division  President,  East  Hartford,  Conn.) 

energy  research  and  development 

As  a  leading  producer  of  aircraft  powerplants  and  as  a  supplier  of  equipment  for 
electric  power  generation,  Pratt  &  Whitney  Aircraft  wishes  to  express  support  of 
Senate  Bill  S.2744.  This  bill  proposes  to  form  a  new  Energy  Research  and  De- 
velopment Administration  (ERDA)  for  the  purpose  of  consolidating  the  R&D 
efforts  of  the  Country  to  meet  our  national  objective  of  self-sufficiency  in  energy 
needs.  It  is  clear  that  extensive  R&D  programs  will  be  required  as  part  of  the 
solution  of  the  energy  problem  and  that  the  effectiveness  of  such  programs  can 
be  greatly  enhanced  by  creation  of  a  central  responsible  authority  that  is  properly 
organized,  chartered,  and  integrated  within  an  overall  energy  policy.  S.2744  has 
given  careful  consideration  to  the  problems  of  organization  of  ERDA,  and  the 
transition  of  various  existing  agencies  to  operation  under  the  administration  of 
ERDA.  The  use  of  existing  contracting  instruments  and  regulations  with  which 
related  industrial  sectors  are  already  familiar  presents  a  minimum  of  contractual 
difficulty,  and  should  assist  in  a  rapid  transition  with  a  minimum  of  disruption 
to  important  on-going  programs. 

The  task  to  be  undertaken  by  ERDA  is  recognized  to  be  complex  and  urgent. 
An  important  aspect  of  this  task  is  the  selection  of  the  particular  set  of  R&D 
programs  that  are  to  be  undertaken,  i.e.,  the  establishment  of  priorities  and  the 
subsequent  allocation  of  R&D  resources. 

In  order  to  select  the  proper  course  through  the  almost  infinite  range  of  possible 
technical  solutions  to  our  energy  problems,  ERDA  must  have  a  clear  definition 
of  goals  and  have  a  comprehensive  understanding  of  how  each  R&D  program  will 
contribute  to  these  goals.  These  goals  are  the  ultimate  large  scale  production  of 
energy  in  needed  forms  and  extensive  use  of  efficient  energy  converting  systems. 
We  emphasize  here  "large  scale  production"  and  "extensive  use"  in  recognition 
that  research  and  development  alone  are  not  enough.  The  research  and  develop- 
ment will  only  be  successful  if  the  results  separately  or  in  combination  with  other 
economic  incentives,  bring  about  the  desired  changes  in  our  energy  production  and 
use  patterns  on  a  major  scale. 

Therefore,  we  place  great  importance  on  the  need  for  high  level  overall  analysis 
and  planning  within  ERDA  to  ensure  that  resources  allocated  to  individual 
R&D  programs  have  the  highest  probability  of  producing  not  only  the  desired 
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technology  but  technology  that  can  and  will  be  rapidly  exploited  by  the  energy 
industry.  To  be  exploited,  a  new  concept  must  show  not  only  technical  feasibility 
but  must  offer  payback  and  profit  that  are  sufficiently  attractive  to  induce  industry 
capital  to  take  the  next  step.  Any  selection  process  that  does  not  realistically  assess 
all  the  steps  from  R&D  to  commercial  acceptance  runs  the  risk  of  investing  in 
technical  successes  that  may  be  economic  failures. 

These  needs,  then,  speak  for  a  strong  planning  function  at  the  top  level  of 
ERDA  with  authority  to  allocate  resources  on  the  basis  of  its  thorough  evaluation 
of  the  role  that  individual  energy  concepts  will  play  in  the  near  term  and  long 
term  energy  picture. 

The  ERDA  Bill  properly  places  primary  emphasis  on  R&D  as  a  major  part  of 
the  long  term  solution  to  the  nation's  energy  needs.  To  complement  this  effort, 
we  hope  the  Administrator  will  provide  for  analysis  and  encourage  implemen- 
tation of  the  technologies  already  available  for  the  nation's  near  term  requirements. 

Further,  we  encourage  close  collaboration  between  ERDA  and  industry  during 
R&D  planning  and  execution  phases.  Close  working  relationships  will  be  required 
to  assure  the  timely  utilization  of  the  technology  developed  to  meet  national 
objectives. 

Beyond  our  comments  pertaining  directly  to  the  Bill,  we  would  like  to  encourage 
the  government  to  provide  motivations  for  industry  participation  and  independent 
investment  to  supplement  the  efforts  of  ERDA.  Energy  availability  is  a  national 
need  and  the  government  should  serve  as  a  focal  point  in  rallying  all  available 
talents  and  resources. 

AREAS   REQUIRING   COOPERATIVE   INDUSTRY-GOVERNMENT  EMPHASIS 

We  anticipate  that  the  National  Administration  will  set  the  goals  upon  which 
ERDA  will  base  its  policy  planning.  In  setting  the  National  goals  some  means 
should  be  provided  in  the  government  for  encouraging  industry  and  public  par- 
ticipation. As  noted  before,  the  successful  attainment  of  our  goal  of  energy  self- 
sufficiency  will  require  strong  cooperation  and  mutual  assistance  between  govern- 
ment and  industry  to  offset  or  neutralize  the  large  economic  risks  to  an  acceptable 
degree.  Some  of  the  areas  where  this  kind  of  cooperation  and  assistance  is  vital  are 
discussed  below. 

The  most  critical  aspect  of  the  energy  crisis  is,  of  course,  the  lack  of  an  adequate 
supply  of  petroleum  within  the  United  States.  However,  this  country  is  blessed 
with  enormous  coal  deposits,  enough  to  supply  all  of  our  energy  needs  for  several 
hundred  years,  assuming  continuing  expansion  of  our  economy  at  the  present 
rate.  In  addition,  we  have  vast  quantities  of  oil  shale  which  can  be  exploited.  The 
utilization  of  these  tremendous  resources  in  an  ecologically  acceptable  manner  is 
vital  to  our  economy  as  well  as  our  security  in  the  world.  Techniques  for  shale  oil 
recovery  and  for  coal  gasification  and  liquefaction  must  be  developed  together  with 
means  of  removing  objectionable  pollutants  from  the  products. 

It  appears  to  us  that  top  priority  must  be  placed  upon  the  development  of 
petroleum  s.ubstitutes  which  can  be  used  directly  in  existing  transportation  ve- 
hicles, aircraft,  and  other  powered  equipment.  However,  instability  in  the  price 
and  supply  of  the  world's  petroleum  market  introduces  a  high  degree  of  economic 
risk  in  the  investment  in  production  facilities  for  extraction  of  shale  oil  or  the 
production  of  liquid  fuels  from  coal.  These  fuels  cannot  be  produced  profitably 
if  the  world  price  of  petroleum  should  subsequently  be  depressed  by  political 
forces.  It  appears  that  government  assistance  to  industry  in  this  area  will  be 
needed  to  offset  business  risks  and  encourage  the  development  of  our  coal  and 
shale  oil  resources  into  sources  of  petroleum  product  substitutes. 

One  of  the  products  most  easily  produced  from  coal  is  low  heating  value  gas. 
This  gas  is  a  satisfactory  fuel  but  is  uneconomical  to  transmit,  must  be  produced 
where  it  is  used,  and  requires  some  special  techniques  for  efficient  utilization. 
Very  large  gas  turbines,  perhaps  combined  with  waste  heat  recovery  systems 
utilizing  steam,  offer  an  economic  means  of  utilizing  low  heating  value  gas  for 
electric  energy  generation  on  a  time  schedule  consistent  with  the  availability  of 
this  fuel.  Cooperative  government-industry  programs  are  needed  to  develop  an 
integrated  gasification  and  energy  conversion  system  required  to  utilize  this 
important  energy  source. 

The  fuel  cell  is  a  space  age  development  which  offers  the  potential  for  more 
efficient  conversion  of  the  chemical  energy  from  gasified  coal  or  residual  petroleum 
as  well  as  conventional  fuels  to  electricity  in  an  ecologically  acceptable  way.  It 
also  appears  to  offer  the  potential  for  dispersion  of  electrical  generating  facilities 
in  areas  where  the  construction  of  very  large  facilities  is  impractical  or  undesirable. 
We  think  development  of  fuel  cells  for  this  application  deserves  more  emphasis. 
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The  United  States  has  abundant  supplies  of  uranium  and  thorium  within  its 
boundaries.  These  materials  provide  the  energy  source  for  the  generation  of 
electricity  from  fission.  It  appears  likely  today  that  most  of  the  nuclear  electric 
generating  stations  to  come  on  line  through  the  end  of  this  century  will  utilize 
enriched  uranium  as  a  fuel.  Present  enrichment  facilities  owned  by  the  govern- 
ment are  inadequate  to  provide  our  projected  national  requirements  for  enriched 
uranium  by  the  early  1980's.  Additional  enrichment  plants  based  on  either  the 
diffusion  process  utilized  in  the  present  government  plants,  or  new  processes  such 
as  the  gas  centrifuge,  must  be  placed  on  stream  beginning  in  the  early  1980's. 
While  the  Administration  is  attempting  to  encourage  private  enterprise  to  provide 
this  additional  enrichment  capability,  the  business  risk  of  such  an  enormous 
venture  is  very  great  and  perhaps  unacceptable.  It  appears  that  strong  industry- 
government  cooperation  in  attention  to  this  problem  will  be  vital  to  reduce  the 
business  risks  to  an  acceptable  level  and  thus  insure  an  adequate  and  timely 
supply  of  nuclear  fuel.  Furthermore,  if  we  are  to  make  the  most  effective  use  of 
the  natural  fissionable  isotope  U235  prior  to  the  advent  of  the  breeder  reactor, 
we  must  place  more  emphasis  on  plutonium  recycling  and  on  the  development 
and  application  of  more  efficient  fuel  cycles  such  as  the  high  temperature  gas- 
cooled  reactor. 

The  continued  development  of  our  economy  and  quality  of  life  as  well  as  that 
of  the  rest  of  the  world  generates  an  ever-increasing  requirement  for  energy. 
The  principle  sources  for  this  energy  appear  in  sequence  to  be  fossil  fuel  and  fission 
without  breeding  for  a  few  hundred  years  at  best,  fission  with  breeding  for  several 
centuries,  and  ultimately  fusion  which  promises  an  essentially  unlimited  supply 
of  energy  in  terms  of  all  conceivable  human  needs  on  this  planet.  The  efficient 
use  of  fission  fuels,  uranium  and  thorium,  require  the  development  of  breeder 
reactors.  The  development  of  the  liquid  metal  fast  breeder  reactor  is  already  a 
national  goal  with  top  priority  funding.  In  view  of  the  ultimate  importance  of 
the  breeder  reactor  to  the  fission  fuel  economy,  we  believe  alternative  solutions 
to  this  problem,  such  as  the  gas  cooled  breeder  reactor,  should  also  be  pursued 
with  vigor. 

The  ultimate  source  of  energy  for  mankind  is  fusion.  The  development  of  a 
system  for  the  controlled  application  of  the  fusion  process  to  the  generation  of 
electricity  from  deuterium  is  an  immensely  complex  and  expensive  undertaking. 
Compared  to  the  ultimate  importance  of  this  process,  the  present  level  of  effort 
on  this  problem  is  minimal.  In  fact,  the  present  effort  is  probably  much  too 
small  to  accomplish  the  eventual  development  of  a  practical  fusion  system   for 
electrical  generation.  It  would  appear  reasonable  to  accelerate  the  effort  on  fusion 
research  and  development  with  increased  engineering  emphasis  on  demonstra- 
tion type  programs,  so  that  we  can  make  measurable  progress  toward  the  abso- 
-utely  essential  ultimate  goal  of  the  utilization  of  this  source  of  energy. 


Sandia  Laboratories, 
Albuquerque,  N.  Mex.,  December  3,  1973. 
Hon.  Joseph  Montoya, 
U.S.  Senate,  Washington,  D.C. 

Dear  Joe:  During  our  recent  discussion  you  suggested  that  I  send  you,  at  an 
appropriate  time,  my  views  on  the  organization  of  the  government's  energy  pro- 
gram and  the  future  role  of  the  AEC  laboratories.  In  view  of  Congress'  current 
activities  in  this  area,  I  am  now  taking  this  opportunity  to  summarize  some  of  the 
considerations  in  which  you  have  expressed  an  interest. 

Much  of  the  discussion  in  Congress  and  in  the  scientific  community  has  centered 
about  placing  the  responsibility  for  energy  research  and  development  (R&D) 
either  with  a  new  Energy  Research  and  Development  Administration  (ERDA) 
or  with  the  Department  of  Interior.  There  has  also  been  discussion  of  the  future 
role  of  the  AEC  weapons  laboratories — within  the  Department  of  Defense,  with- 
in a  new  Nuclear  Energy  Commission,  or  within  ERDA.  My  comments  in  this 
letter  address  some  of  these  alternatives,  particularly  as  they  effect  the  weapons 
laboratories. 

First,  let  me  summarize  my  views  thusly : 

1.  All  energy  R&D  programs  should  be  centralized  in  one  agency;  ERDA  being 
the  best  approach  proposed  to  date. 

2.  Energy  R&D  should  be  the  sole  concern  and  charter  of  this  agency;  again, 
ERDA  fills  the  bill. 

3.  This  agency  should  be  independent  of  existing  governmental  departments 
where  its  programs  and  budgets  are  in  competition  with  other  departmental 
activities. 
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4.  AEC  functions,  minus  regulation  and  licensing,  should  be  taken  over  by 
this  agency.  The  AEC  laboratories,  already  a  proven,  successful,  and  ongoing  na- 
tional scientific  complex,  could  immediately  serve  as  a  base  from  which  to  initiate 
an  aggressive  energy  R&D  effort.  A  special  note — I  would  suggest  that  legislation 
concerning  ERDA  specifically  mention  that  weapons  R&D  should  also  become  a 
responsibility  of  ERDA. 

Now  I'll  comment  on  these  four  points  in  more  detail: 

1.  Centralization  of  Energy  R&D. — Offhand,  I  cannot  think  of  another  national 
program  that  collectively  offers  the  complexities,  the  challenges,  the  short  and 
long  range  costs,  the  personal  and  economic  effects  on  all  people  inside  and  outside 
our  national  borders,  and  the  myriad  of  possible  solutions  to  pursue,  than  does  the 
energy  R&D  program.  There  will  be  billions  of  dollars;  unknown  thousands  of 
researchers  and  other  program  employees;  and  academic  institutions,  private 
industry,  and  governmental  organizations  all  involved  ultimately  in  the  definition, 
research,  development,  and  solution  of  our  energy  problems.  For  these  reasons, 
it  is  imperative  that  all  current  and  future  energy  R&D  programs — including  fossil 
fuels,  geothermal,  solar  and  nuclear,  among  others — be  placed  under  one  roof. 
Our  country  has  and  will  commit  to  energy  R&D  vast  resources  of  dollars  and 
technical  manpower,  but  these  resources  are  not  unlimited.  Intelligent  and  effec- 
tive utilization  and  allocation  of  these  resources  among  the  many  alternatives 
possible  will  require  centralized  decision  making. 

2.  Energy  R&D — Sole  Charter. — With  the  complexities  and  costs  involved  in 
establishing  and  implementing  a  national  energy  R&D  program,  it  is  axiomatic 
that  the  administration  and  budgetary  aspects  of  such  a  program  must  be  the 
responsibility  of  extremely  knowledgeable  managers;  further,  that  this  responsi- 
bility be  the  object  of  their  full-time  energies.  This  is  the  way  the  AEC  was  set  up 
and  has  been  carried  out  for  the  past  quarter  of  a  century;  the  results,  I  feel,  are 
ample  justification  for  my  opinion  above.  Consider  the  AEC's  well-known  efforts — 
weapons  programs,  support  of  university  research  in  diverse  areas,  and  nuclear 
energy. 

3.  Independent  Agency. — My  strong  feelings  on  the  necessity  for  and  results  of 
energy  R&D  being  the  charter  of  an  independent  agency  again  is  based  on  the 
long  history  of  program  success  and  stability  of  an  independent  AEC.  Another 
consideration — energy  R&D  program  proposals  and  budgetary  requests  from  an 
independent  agency  like  ERDA,  I  suspect,  would  lend  themselves  to  more  objective 
analysis  and  evaluation  by  Congress  and  the  Executive  branch  than  were  such 
proposals  emanating  from  another  governmental  department.  There  energy  R&D 
would  have  to  compete  for  attention  with  other  large  programs.  Further,  an  inde- 
pendent agency  would  be  less  subject  to  extraneous  pressures  or  problems  that  it 
might  encounter  were  it  part  of  the  Department  of  Interior  or  Department  of 
Defense. 

4.  AEC  Labs  Under  ERDA  as  Energy  R&D  Base. — The  past  accomplishments 
and  the  present  and  future  capabilities  of  the  AEC  laboratories  suggest  that  they 
will  make  a  most  valuable  contribution  to  the  energy  R&D  program.  As  an 
existing  national  R&D  laboratory  complex,  they  can  well  serve  as  a  base  from 
which  to  immediately  launch  aggressive  programs  in  many  key  energy  R&D 
areas. 

a.  The  DOD  Blue  Ribbon  Panel  of  1970  which  included  Mr.  William  P.  Clem- 
ents, Jr.,  now  Deputy  Secretary  of  Defense,  specifically  mentioned  the  AEC 
Weapons  Program  and  NASA  Apollo  Program  as  the  two  best  examples  of  R&D 
management  which  DOD  should  study  for  their  own  programs. 

b.  I  think  it  is  important  that  the  management  philosophy  of  the  AEC's 
Division  of  Military  Application  has  allowed  the  weapons  laboratories'  manage- 
ment to  plan  programs  which  have  resulted  in  rapid  advances  in  technology.  Under 
their  philosophy,  the  AEC  has  provided  level-of-effort  rather  than  program-by- 
program  funding  to  its  laboratories.  This  has  made  it  possible  for  the  laboratory 
management  to  undertake  research  and  advanced  development  programs  formu- 
lated within  the  laboratories.  This  part  of  the  innovative  process  is  the  area  of 
greatest  risk,  i.e.,  where  new  ideas  are  tried  out.  High  risk  programs  are  a  neces- 
sary part  of  the  successful  R&D. 

c.  The  AEC  laboratories  have  the  respect  of  the  scientific  community  and,  as  a 
consequence,  have  been  able  to  attract  top-notch  talent.  The  relations  of  these 
laboratories  with  the  academic  community  have  been  excellent  and  many  co- 
operative efforts  have  been  and  are  now  being  carried  on.  These  unofficial  in- 
centives for  employment  with  AEC-involved  programs  would  be  most  helpful  to 
an  agency  like  ERDA. 

d.  New  energy  responsibilities  will  be  particularly  important  to  the  AEC 
weapons  laboratories  in  this  era  of  decreasing  defense  funding.  Energy  responsi- 
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bilities  can  provide  new  challenges  for  the  laboratories'  staff.  With  broader  re- 
sponsibilities, it  will  also  continue  to  be  easy  to  attract  top-notch  talent. 

I  appreciate  your  asking  for  my  comments  on  this  subject;  I  hope  they  are 
helpful.  I  would  be  most  pleased  to  discuss  them  further  with  you  at 
your  convenience. 

Yours  sincerely, 

Morgan  Sparks. 


American  Public  Power  Association, 

Washington,  B.C.,  Deceynher  4,  1973. 
Hon.  Abraham  Ribicoff, 

Chairman,  Subcommittee  on  Reorganization,  Research,  and  International  Organiza- 
tions, Committee  on  Government  Operations,  U.S.  Senate,  Washington,  D.C 
Dear  Chairman  Ribicoff:  American  Public  Power  Association,  which  repre- 
sents some  1,400  local  publicly-owned  electric  power  systems  in  48  States,  Puerto 
Rico,  the  Virgin  Islands,  and  Guam,  wishes  to  offer  for  the  consideration  of  your 
.subcommittee  the  following  comments  on  S.  2744,  to  reorganize  and  consolidate 
certain  functions  of  the  Federal  government  in  an  Energy  Research  and  Develop- 
ment Administration  and  in  a  Nuclear  Energy  Commission: 

1.  APPA  strongly  supports  efforts  to  accelerate  and  coordinate  research  and 
development  so  as  to  expand  the  nation's  options  in  dealing  with  energy-related 
economic  and  environmental  problems. 

APPA  itself  has  taken  steps  to  help  advance  this  goal.  APPA  set  up  its  own 
APPA  Research  Program  in  1968,  was  one  of  the  original  participants  in  the 
electric  irydustry's  Electric  Research  Council,  joined  with  other  utility  ownership 
sectors  to  form  and  fund  the  Electric  Power  Research  Institute,  and  is  taking 
part  in  the  Liquid  Metal  Fast  Breeder  Reactor  plant  demonstration  project. 

APPA  has  also  endorsed  legislative  proposals  aimed  at  broadening  the  Federal 
government's  role  in  energy  research  and  development.  APPA  has  backed  the 
objectives  of  S.  357,  to  create  a  Federal  Power  Research  and  Development 
Board,  and  S.  1283,  to  provide  coordination  and  financial  supplementation  of 
Federal  energy  research  and  development  and  to  demonstrate  particular  tech-, 
nologies.  APPA  support  of  the  purposes  of  these  measures  is  predicated  on  the 
belief  that  reliance  on  voluntary  efforts  and  existing  governmental  programs  is 
not  an  adequate  answer  to  the  need  for  energy  research  and  development  because 
(a)  the  very  large  volume  of  funds  required  will  not  be  forthcoming  and  (b)  the 
public  policy  direction  demanded  is  not  present. 

2.  The  two  principal  steps  which  would  be  taken  with  enactment  of  S.  2744  are 
(a)  to  create  a  new  Federal  agency  charged  with  exercising  central  responsibility 
for  policy  planning,  coordination,  support,  and  management  of  energy  research 
and  development  and  (b)  to  separate  licensing  and  regulatory  functions  of  the 
Atomic  Energy  Commission  from  its  other  activities.  APPA  has  endorsed  the  prin- 
ciple involved  in  the  first  step  in  connection  with  other  legislative  proposals,  and 
while  the  Association  has  no  formal  position  on  the  second  step,  it  is  clear  that 
separation  of  nuclear  licensing  and  regulatory  responsibilities  from  so-called 
"promotional"  duties  would  decrea.se  the  potential  for  conflict  of  interests,  thus 
enhancing  public  confidence  in  the  integrity  of  the  decision-making  process 
involved  in  approval  of  nuclear  power  plants. 

3.  Advantages  of  the  approach  to  Federal  energy  research  and  development 
contained  in  S.  2744  include  creation  of  a  Federal  focal  point  of  such  work  which 
will  permit  more  systematic  consideration  of  alternate  courses  of  action,  op- 
portunity for  more  rational  reviewing  of  funding  of  all  energy  related  projects, 
coordination  in  carrying  out  programs,  and  easier  identification  of  progress  in 
specific  fields.  It  is  important  to  note,  however,  that  while  the  plan  contained  in 
S.  2744  encompasses  energy  research  and  development  activities  in  the  AEC, 
Office  of  Coal  Research,  Bureau  of  Mines,  Department  of  the  Interior  under- 
ground research  program,  National  Science  Foundation,  and  Environmental 
Protection  Agency,  it  does  not  cover  all  of  the  energy-related  and  development 
work  of  all  of  those  entities  nor  does  it  touch  at  all  the  work  of  others  in  the 
Federal  government. 

4.  APPA  would  like  to  make  these  suggestions  for  changes  in  S.  2744: 

a.  Section  103(1)  specifies  that  the  functions  of  the  Administrator  shall  include 
"exercising  central  responsibilities  for  policy  planning,  coordination,  support,  and 
management  of  research  and  development  programs  respecting  all  energy  sources, 
including  assessing  the  requirements  for  research  and  development  of  the  various 
forms  of  energy  sources,  managing  such  programs,  and  disseminating  information 
resulting  therefrom  ..." 


637 

The  ways  in  which  we  move  in  energy  research  and  development  are  in  part 
dependent  on  what  our  objective?  are.  Since  resources  of  time  and  money  are 
finite,  it  is  necessary  to  make  choices.  There  is  an  environmental  maxim  which 
says  that  "Everything  is  connected  to  everything  else."  It  is  becoming  ever  more 
apparent  that  this  statement  applies  to  energy  as  well.  For  this  reason,  we  need 
in  the  Executive  Branch  a  high  level  agency  capable  of  formulating  a  compre- 
hensive and  coherent  energy  policy  and  of  coordinating  its  implementation 
through  "line"  agencies  and  departments.  A  move  in  this  direction  is  Senate 
passage  of  S.  70,  to  create  a  statutory  three-member  Council  on  Energy  Policy. 
APPA  urges  that  in  your  subcommittee's  deliberations  on  S.  2744,  you  consider 
incorporating  the  proposal  embodied  in  S.  70  because  it  has  a  direct  bearing  on  the 
functions  of  ERDA. 

The  establishment  of  priorities  for  energy  research  and  development  must  flow 
from  broad  energy  policy  decisions  involving  such  matters  as  environmental 
protection,  economic  growth,  population  expansion  and  distribution,  balance  of 
payments,  and  foreign  relations.  These  questions  must  be  decided  in  a  fashion 
which  insures  full  public  discussion  and  broad  political  support.  Research  and 
development  efforts  should  be  aimed  at  supporting  the  resulting  decisions.  Addi- 
tion of  the  concepts  of  S.  70  to  S.  2744  would  aid  in  achieving  this  objective. 

b.  One  of  the  by-products  of  the  energy  research  and  development  work 
carried  out  or  financed  by  ERDA  will  be  fuel  and/or  energy.  Large  scale  demon- 
stration facilities  may  produce  significant  quantities.  APPA  urges  that  S.  2744 
be  amended  to  include  a  preference  clause  which  provides  that  in  the  disposal  of 
such  fuel  and  energy  as  represents  the  Federal  interest,  preference  shall  be  given 
to  Federal  agencies,  public  bodies,  and  cooperatives.  An  anti-monopoly  feature  of 
this  tj'pe  is  foimd  in  Federal  statutes  dealing  with  licensing  of  hydroelectric  proj- 
ects, marketing  of  Federal  water  power,  and  certain  projects  of  the  AEC,  and 
other  laws.  Its  inclusion  in  S.  2744  would  be  appropriate  and  desirable  in  the 
public  interest.  In  the  same  vein,  the  bill  should  include  language  giving  Federal, 
State,  and  local  government  first  rights  to  acquisition  of  property  surplus  to 
ERDA's  needs. 

c.  By  achieving  a  dominant  grasp  of  new  technology,  an  energy  company 
may  place  itself  in  a  position  to  engage  in  anti-competitive  activities  contrary 
to  the  public  interest.  ERDA's  activities  should  not  become  a  possible  means  for 
enhancement  of  monopolistic  control.  Ability  to  deny  know-how  to  others  can 
constitute  an  important  weapon  in  killing  competition.  To  discourage  this 
possibility,  it  would  be  useful  to  incorporate  in  S.  2744  the  requirement  that 
major  agreements  concluded  with  non-Federal  participants  be  reviewed  by  the 
Department  of  Justice  in  advance  of  execution  to  determine  that  activities  under 
the  arrangement  would  not  create  or  maintain  a  situation  inconsistent  with  the 
antitrust  laws. 

d.  Because  the  activities  of  ERDA  have  a  close  relationship  to  ongoing  energy 
research  and  development  work  by  other  entities  in  the  electric  utility  field,  it 
would  seem  useful  to  provide  for  a  means  of  communication  and  coordination 
in  S.  2744.  APPA  suggests  that  the  bill  be  modified  to  provide  explicitly  for  a 
permanent  liaison  committee  composed  of  utility  personnel  representing  all 
ownership  segments  of  the  industry,  thus  insuring  availability  of  an  important 
body  of  expertise  for  consulation  and  aiding  elimination  of  undesirable  duplication 
of  effort. 

e.  S.  2744  does  not  deal  with  the  substance  of  energy  research  and  development 
projects.  If  S.  2744  is  enacted,  subsequent  supplemental  decisions  must  be  made 
as  to  what  research  and  development  tasks  will  be  tackled  and  in  what  order  of 
priority. 

Attention  needs  to  be  devoted  to  dealing  with  institutional  inhibitions  which 
may  represent  obstacles  to  implementation  of  the  product  of  energy  research 
and  development,  including  such  proposals  as  the  modular  integrated  utilitj^ 
system  (MIUS),  the  fuel  cell,  and  solar  energy. 

The  government,  for  instance,  should  consider  funding  for  the  creation  and 
building  of  a  model  city  that  would  make  the  best  utilization  of  energy,  and 
would  serve  as  a  laboratory  for  testing  new  concepts  in  energy  conservation. 

At  the  present  time,  the  Disneyworld  complex  in  Florida  represents  the  only 
sizeable  effort  to  marry  advanced  techniques  of  sewage  and  waste  disposal, 
heating,  cooling,  hot  and  cold  water  supply,  transportation,  and  electric  service 
into  a  single  complex. 

APPA  is  aware  of  the  work  being  done  by  several  government  agencies  on 
the  MIUS,  which  is  a  combined  processing  plant  that  generates  electricity; 
uses  residual  and  recycled  energy  for  heating,  air  conditioning  and  hot  water; 
treats  water;  and  processes  solid  and  liquid  wastes. 
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APPA  applauds  these  efforts,  and  hopes  they  will  be  accelerated.  Although 
MIUS  could  be  incorporated  in  a  model  city  such  as  we  envision,  the  concept 
of  developing  a  model  city  that  would  have  energy  conservation  as  its  primary 
focus  would  extend  beyond  MIUS. 

A  Federal  program  aimed  at  demonstrating  energy  conservation  techniques 
in  residences,  commercial  buildings,  industrial  processes  and  urban  planning 
would  serve  as  an  excellent  living  laboratory  for  utilities,  developers  and  manu- 
facturers. It  would  not  be  necessary  for  the  Federal  government  to  provide  all 
of  the  funds  for  such  a  model;  private  enterprise  could  participate  in  a  meaningful 
way,  and  the  model  itself  could  provide  a  tremendous  stimulus  to  private  enter- 
prise to  seek  further  refinements  and  improvements  upon  the  innovations  de- 
veloped by  the  model. 

One  Federal  agency  which  might  be  considered  for  the  role  of  building  such 
a  model  city  would  be  the  Tennessee  Valley  Authority.  At  an  earlier  stage  in 
history  TVA  established  a  model  for  regional  water  resources  development  that 
has  served  as  a  model  for  many  nations.  As  a  pioneer  in  many  areas  of  energy 
resources  development  and  utilization  TVA  would  be  an  appropriate  agency 
to  carry  on  this  new  experiment.  It  goes  without  saying,  of  course,  that  environ- 
mental considerations  also  should  be  a  prime  objective  in  the  design  of  such  a 
model  city. 

Furthermore,  reassessment  of  old  solutions  is  needed  to  determine  their 
applicability  to  the  future.  For  example,  the  U.  S.  has  developed  only  one-third 
of  its  total  potential  hydroelectric  potential,  even  though  this  resource  permits 
substantial  savings  in  terms  of  fuel  conservation.  Hydroelectric  energy  generated 
annually  is  currently  the  power  supply  equivalent  of  354  million  barrels  of  oil, 
2,233  billion  cubic  feet  of  natural  gas  or  93  million  tons  of  coal. 

I  would  appreciate  it  if  these  views  could  be  incorporated  in  the  hearing  record 
on  S.  2744. 

Sincerely, 

Larry  Hobart, 
Assistant  General  Manager. 

National  Society  of  Professional  Engineers, 

Washington,  D.C.,  December  4,  1973. 
Hon.  Abraham  Ribicoff, 

Chairman,  Subcommittee  on  Reorganization,  Research  and  International  Organiza- 
tions  Committee  on  Government  Operations,    U.S.  Senate,   Washington,  D.C. 

Dear  Mr.  Chairman:  The  Institute  of  Electrical  and  Electronics  Engineers 
and  the  National  Society  of  Professional  Engineers,  representing  an  aggregate 
of  over  200.000  individual  engineers,  respectfully  submit  the  attached  Statement 
in  support  of  S.  2744,  a  bill  to  reorganize  and  consolidate  Federal  energy  R&D 
functions. 

Also  submitted  herewith  is  a  Statement  on  S.  2744  subscribed  to  by  the  presi- 
dents of  the  American  Institute  of  Aeronautics  and  Astronautics,  American 
Institute  of  Chemical  Engineers,  American  Institute  of  Mining,  Metallurgical 
and  Petroleum  Engineers,  American  Society  of  Civil  Engineers,  American  Society 
of  Mechanical  Engineers,  Institute  of  Electrical  and  Electronics  Engineers,  and 
National  Society  of  Professional  Engineers.  The  membership  of  these  societies 
includes  approximately  480,000  individual  engineers  and  scientists. 

We  request  that  these  Statements  be  considered  during  the  course  of  Com- 
mittee deliberations  on  the  measure,  and  that  they  be  incorporated  in  the  official 
transcript  of  current  hearings. 
Very  truly  yours, 

Paul  H.  Robbins,  P.E., 

Executive  Director. 
Enclosures. 

Statement  of 

American  Institute  of  Aeronautics  and  Astronautics; 

American  Institute  of  Chemical  Engineers; 

American  Institute  of  Mining,  Metallurgical,  and  Petroleum  Engineers; 

American  Society  of  Civil  Engineers; 

American  Society  of  Mechanical  Engineers; 

Institute  of  Electrical  and  Electronics  Engineers;  and 

National  Society  of  Professional  Engineers 

The  above  listed  engineering  societies  appreciate  the  opportunity  to  submit 
their  views  concerning  S.  2744.  The  membership  of  these  societies  includes  approxi- 
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mately  480,000  engineers  and  scientists,  many  of  whom  are  directly  involved 
in  the  production,  transformation,  distribution  and  use  of  energy  in  industry  and 
commerce,  and  all  of  whom  are  consumers  of  energy  as  citizens  of  the  United 
States. 

We  are  encouraged  that  the  general  public,  the  Congress,  and  the  Administra- 
tion are  becoming  aware  of  the  real  magnitude  and  the  numerous  debilitating 
consequences  of  the  growing  shortages  of  primary  energy  in  this  country.  Self 
sufficiency  in  energy  production,  a  National  goal  just  recently  proclaimed,  in- 
volves large  scale  increases  in  research  and  development  related  to  energy  as  well 
as  a  vast  improvement  in  the  overall  National  strategy  and  management  of  that 
effort.  A  general  misunderstanding  exists,  however,  as  to  the  great  length  of  time 
and  the  enormous  magnitude  of  effort  which  will  be  required  for  the  United 
States  to  become  self  sufficient  in  the  production  of  environmentally  clean  energy. 

Research  and  development,  including  large  scale  pilot  plant  and  process  dem- 
onstration, will  be  required  in  all  phases  of  energy  recovery,  conversion,  processing, 
distribution  and  utilization.  Governmental  attention  must  be  devoted  to  areas 
of  research  and  development  which  have  heretofore  been  neglected.  All  this 
essential  effort  could  come  to  litle  or  naught,  however,  unless  the  research  activity 
were  effectively  coordinated  and  the  development  activity  effectively  and 
efficiently  managed. 

The  solutions  to  difficult  problems  depend  upon  men  and  not  organizations, 
but  faulty  or  inadequate  organization  can  frustrate  and  nullify  the  efforts  of  the 
best  of  men.  We  share  a  concern  in  this  connection  that  Section  106(a)  of  S.  2744 
does  not  reference  the  voluntarih^  developed  consensus  standards  that  have  been 
consistently  referenced  by  state  and  Federal  regulatory  bodies  over  the  years. 
We  offer  for  your  consideration  the  following  wording  which  could  be  added  to 
Section  106(a): 

"The  Administrator  is  authorized  to  reference  American  National  Standards 
as  appropriate  in  Administrative  Regulations  and  Guides." 

S.  2744  recognizes  the  need  for  a  major  step  in  the  improvement  of  energy 
organization.  Much  more  will  be  required  if  research  and  development  results 
are  to  be  translated  into  National  energy  production  and  management  programs 
to  make  us  self  sufficient  in  20  years  (even  by  the  year  2000),  but  a  National 
organization  for  energy  research  and  development  is  a  necessary  first  step  because 
the  products  of  research,  developnient  and  demonstrations  are  going  to  be  neces- 
sary to  all  future  actions. 

We  strongly  recommend  proceeding  expeditiously. 

Holt  Ashley, 
President,  American  Institute  of  Aeronautics  and  Astronautics. 

Theodore  Weaver, 
President,  American  Institute  of  Chemical  Engineers. 

James  B.  Austin, 
President,  American  Institute  of  Mining,  Metallurgical  and  Petroleum  Engineers. 

Charles  W.  Yoder, 
President,  American  Society  of  Civil  Engineers. 
Daniel  C.  Drucker, 
President,  American  Society  of  Mechanical  Engineers. 

Harold  Chestnut, 
President,  Institute  of  Electrical  and  Electronics  Engineers. 

Robert  L.  Reitinger, 
President,  National  Society  of  Professional  Engineers. 


Statement  op  the  Institute  of  Electrical  and  Electronics  Engineers, 
National  Society  of  Professional  Engineers  to  the  Subcommittee  on 
Reorganization,  Research,  and  International  Organizations,  Committee 
on  Government  Operations,  U.S.  Senate,  on  S.  2744,  December  4,  1973 

The  Institute  of  Electrical  and  Electronics  Engineers  and  the  National  Society 
of  Professional  Engineers  appreciate  the  opportunity  to  submit  their  views 
concerning  S.  2744.  The  membership  of  these  societies  includes  over  200,000 
engineers,  many  of  whom  are  directly  involved  in  the  production,  transformation, 
distribution  and  use  of  energy  in  industry  and  commerce  and  all  of  whom  are 
consumers  of  energy. 

We  are  encouraged  that  the  general  public,  the  Congress  and  the  Adminis- 
tration are  becoming  aware  of  the  real  magnitude  and  the  numerous  debilitating 


640 

consequences  of  the  growing  shortages  of  primary  energy  in  this  country.  Self 
sufficiency  in  energy  production,  a  national  goal  just  recently  established,  how- 
ever, involves  large  scale  increases  in  research  and  development  related  to  energy 
as  well  as  a  vast  improvement  in  the  overall  national  strategy  and  management 
of  that  effort.  While  public  pronouncements  containing  optimistic  self-sufficiency 
forecasts  in  terms  of  time  and  effort  might  have  some  psychological  value,  en- 
gineers realize  that  solutions  of  the  problems  are  complicated  and  difficult. 

Research  and  development,  including  large  scale  pilot  plant  and  process  demon- 
strations, will  be  required  in  all  phases  of  energy  recovery,  conversion,  processing, 
distribution  and  utilization.  Areas  of  research  and  development  which  heretofore 
have  been  of  little  or  secondary  interest  to  industry  must  be  expanded.  These 
include  nuclear  fusion,  solar,  and  geothermal  sources  of  energy,  as  well  as  conser- 
vation and  improved  efficiency  in  energy  conversion,  distribution,  and  use. 

Governmental  proposals  for  increased  funding  of  energy  research  generally 
and  attention  to  the  neglected  areas  are  encouraging,  but  can  not  be  implemented 
unless  effectively  and  efficiently  managed. 

The  Chairman  of  the  Senate  Interior  and  Insular  Affairs  Committee  has  stated, 
in  his  memorandum  transmitting  the  staff  analysis  "Federal  Energj^  Organization" 
[Serial  No.  93-6  (92-11)]  March  6,  1973,  prepared  in  response  to  Senate  Resolu- 
tion 4.5  of  the  92d  Congress : 

"The  well-publicized  deficiencies  of  Federal  organization  in  the  energy  field 
have  become  increasing!}^  apparent  in  the  course  of  the  National  Fuels  and  Energy 
Policy  Study  authorized  by  the  92d  Congress.  Whether  the  subject  is  oil  import 
policy,  energy  resource  management  or  research  and  development  programs,  the 
lack  of  adequate  authority  and  proper  coordination  is  all  too  clear.  And  while 
no  one  suggests  that  better  organization  by  itself  will  solve  our  energy  problems, 
there  appears  to  be  general  agreement  that  a  revamped  and  strengthened  energy 
organization  is  a  necessary  event  to  more  rational  energy  policies." 

The  Analysis  states:  "Throughout  the  hearings  and  studies,  it  has  been  apparent 
that  there  is  a  significant  organizational  aspect  to  energy  problems.  The  existing 
organization  has  contributed  to  current  and  emerging  problems  in  at  least  three 
respects : 

(1)  it  has  failed  to  anticipate  emerging  energy  problems,  such  as  diminishing 
fuel  reserves  and  environmental  confrontations,  and  to  initiate  timely  corrective 
action  to  forestall  crises; 

(2)  it  has  failed  to  react  adequately  to  mitigate  those  crises  which  have,  in  fact, 
occurred,  such  as  increasing  fuel  shortages  and  loss  of  electric  power  S3'^stem  re- 
liability, and 

(3)  it  does  not  appear  to  have  the  initiative  and  sufficient  reliable  and  credible 
information  to  develop  and  support  the  policy  decisions  which  must  now  be  made." 

The  societies  clearly  recognize  the  solutions  to  tough  problems  depend  upon 
men  and  not  organizations,  but  faulty  or  inadequate  organization  can,  never- 
theless, often  frustrate  and  nullify  the  efforts  of  the  best  of  men. 

The  United  States  has  on  occasions  in  the  last  few  decades  demonstrated  it's 
capabilities  to  combine  men  and  organizations  to  achieve  great  things.  What  this 
country  really  needs,  in  the  view  of  it's  technologists,  is  firm  commitment  to  a 
national  purpose  structured  in  much  the  same  way  and  with  promise  of  the  same 
success  as  were  the  programs  what  put  men  on  the  moon  through  NASA's  efforts; 
provided  electricity  to  rural  areas  through  the  creation  of  TV  A;  produced  the 
Navy  FBM  weapons  system  through  the  Special  Project  Office;  unlocked  the 
secrets  of  the  atom  for  defense  needs  through  establishment  of  the  AEC. 

Once  we  establish  an  adequate  research  and  development  organization,  we 
can  proceed  to  install  the  visionary  leadership  and  administrative  talent  needed 
to  accomplish  this  truly  herculean  task. 

S.  2744  provides  a  major  step  in  improvement  of  energy  organization.  Further 
steps  will  be  required  to  translate  research  and  development  results  into  national 
energy  production  and  management  programs  which  can  make  us  self  sufficient. 
But  rationalizing  the  organization  for  energy  research  and  development  is  an  es- 
sential immediate  step  in  the  implementation  of  this  activity  if  we  are  to  reach 
energy  self  sufficiency  even  by  the  year  2000. 

The  engineering  societies  wholeheartedly  support  S.  2744. 

We  recognize  that  there  continues  to  exist  a  serious  concern  with  the  placement 
of  weapons  research  and  development  responsibility  in  the  proposed  Energy  Re- 
search and  Development  Agency.  We  believe,  however,  that  the  inevitable  delays 
which  would  develop  as  the  Congress  attempts  to  resolve  that  problem  at  this 
time  could  have  a  most  serious  effect  delaying  critically  needed  energy  research 
and  development  programs. 
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We  strongly  recommend  proceeding  expeditiously  with  H.R.  11510.  While 
noting  that  the  Energy  Reorganization  Act  of  1973  is  intended  "to  bring  together 
and  direct  Federal  activities  relating  to  research  and  development  on  various 
sources  of  energy"  we  would  in  closing  point  out  that,  important  as  S.  2744  is,  it  is 
but  a  single  factor  in  the  extraordinarily  long  list  of  vital  measures  that  the  Con- 
gress and  the  Administration  must  address  without  a  single  days  further  delay 
if  the  United  States  is  to  survive,  socially,  economically  and  militarily  as  a  free 
nation. 

California  Institute  of  Technology, 

Pasadena,  Calif.,  December  5,  1973. 
Hon.  Abraham  Ribicoff, 
U.S.  Senate, 
Washington,  D.C., 

Dear  Senator  Ribicoff:  Attached  is  a  memorandum  which  may  be  of  in- 
terest to  you  and  your  committee  during  your  deliberation  on  the  establishment 
of  an  energy  research  and  development  agency.  The  memorandum  outlines  the 
efforts  of  an  Ad  Hoc  Committee  on  National  Energy  organized  by  me  at  the  Cali- 
fornia Institute  of  Technology.  I  hope  to  be  in  touch  with  you  further  on  this 
matter  in  the  near  future. 
Sincerely, 

Harrison  H.  Schmitt. 

Memorandum  for  the  Record 

A  meeting  of  an  Ad  Hoc  Committee  on  National  Energy  has  been  organized 
for  early  December  under  my  auspices  as  a  Fairchild  Distinguished  Scholar  at  the 
California  Institute  of  Technology.  The  Committee  is  composed  of  several  of  the 
leading  fuel  and  economic  geologists  in  the  country.  The  meeting  was  set  up  with 
the  hope  that  an  independent  group  of  experts  might  make  suggestions  on  national 
energy  alternatives  which  could  stave  off  a  potential  national  emergency  related 
to  energy  resources.  We  conceived  of  this  meeting  one  day  prior  to  the  start  of  the 
recent  Arab-Israeli  confrontations. 

Much  to  our  dismay,  events  have  passed  us  by  and  that  emergency  is  now  upon 
us. 

Therefore,  I  am  taking  this  method  of  setting  before  you  a  summary  of  the  issues 
we  still  intend  to  address.  I  hope  that  you  will  also  give  some  thought  to  these 
issues  as  outlined  here,  some  of  which  I  believe  represent  a  new  point  of  view. 
Following  our  meeting,  we  hope  to  be  able  to  formally  transmit  our  conclusions 
to  you  in  order  to  assist  in  your  considerations  of  legislation  that  will  see  us  through 
these  unprecedented  times. 

SETTING 

The  United  States  is  faced  with  serious  energy  problems  which  jeopardize  the 
national  well-being.  It  is  clear  that  a  major,  goal-oriented  program  of  research 
and  development  is  necessary  to  create  a  long-term  alternative  to  fossil  fuels  as 
an  energy  source;  a  solution  that  must  be  available  within  the  next  15  to  20  years. 
However,  in  the  interim,  a  massive  shortage  of  fossil  fuels  could  bring  on  a  world- 
wide financial  collapse  or  depression.  At  worst,  the  prevention  of  such  a  collapse 
is  presently  at  the  mercy  and  control  of  the  Arab  nations.  At  best,  the  restriction  of 
energy  consumption  attendant  to  complete  reliance  on  our  own  present  resources 
would  bring  about  an  intolera])le  unemployment  level  and  economic  stagnation, 
not  to  mention  personal  suffering,  until  adjustments  in  energy  relationships  can 
be  made. 

Recognizing  on  the  one  hand  that  the  current  energy  crisis  in  the  short  term  is 
man-made  and  requires  a  political  solution,  on  the  other  hand  there  are  certain 
fundamental  geologic  factors  that  must  be  ascertained.  These  factors  must  be  the 
framework  on  which  the  Administration  and  the  Congress  base  their  political 
decisions.  The  purpose  of  organizing  this  Ad  Hoc  Committee  on  National  Energy 
is  to  ascertain  and  establish  this  framework. 

We  believe  that  this  geologic  framework  for  political  decisions  can  be  established 
by  answering  some  fundamental  geologic  questions,  both  in  basic  geology  and  in 
economic  geology.  These  questions,  when  answered,  should  provide  the  basis  for 
further  action  in  this  emergencj'. 
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GEOLOGY 

Various  geologic  sources,  principally  the  U.S.  Geological  Survey  and  the 
Natural  Gas  Supply  Committee,  have  indicated  an  ultimate  potential  oil  and  gas 
reserve  in  the  territorial  United  States  of  400  billion  barrels  of  oil  and  1,200  trillion 
cubic  feet  of  gas.  These  numbers  can  be  misleading,  as  they  ignore  deliverability 
which  at  its  potential  maximum  is  only  about  10  million  barrels  per  day  with 
respect  to  oil. 

Questions 

Is  it  geologically  possible  to  become  nationally  self-sufficient  in  oil  and  gas 
production  within  the  territorial  United  States,  that  is,  can  we  achieve  a  necessary 
goal  of  20  million  barrels  of  oil  per  day  by  1980  and  26  million  barrels  per  day  by 
1985? 

If  the  answer  to  the  above  question  is  "yes,"  how  long  will  it  take,  in  theory,  to 
arrive  at  this  point  of  self-sufficiency  or  at  least  to  the  point  where  the  proven 
existance  of  self-sufficiency  can  begin  to  influence  the  world  market  place  an 
world  diplomatic  councils. 

To  answer  these  questions,  it  is  necessary  to  examine  h  vv  many  major  new  oil 
and  gas  provinces  we  need  and  whether  they  may  be  geologically  available.  The 
prevailing  intuitive  opinion  is  that  they  are  available;  however,  a  stronger  basis 
for  action  is  needed.  Further,  we  should  examine  how  many  giant  and  super-giant 
fields  might  fill  our  needs  and  whether  we  have  reasonable  hunting  grounds  for 
such  fields,  particularly  in  off-shore  areas.  For  example,  the  giant  Prudhoe  Bay, 
Alaska,  field  has  about  a  10  billion  barrel  reserve  and  is  capable  of  providing 
about  2  million  barrels  a  day  when  in  full  production. 

ECONOMICS 

Questions 

If  we  can  become  self-sufficient  in  oil  and  gas,  what  level  and  rate  of  expendi- 
ture is  required?  For  instance,  Chase  Manhattan  Bank  and  others  have  suggested 
that  we  require  an  increase  in  domestic  exploratory  wells  from  14,000  to  55,000  a 
year  which  would  require  a  change  in  annual  expenditures  from  $7  billion  to  $30 
billion.  Where  do  such  monies  come  from?  How  would  such  an  effort  in  exploration 
and  eventual  production  effect  our  national  supplies  and  priorities  with  respect  to 
other  resources,  such  as  steel,  which  is  already  in  short  supply? 

If  we  cannot  become  self-sufficient  in  oil  and  gas,  what  level  of  attainment  is 
realistically  possible?  At  this  realistic  level,  what  is  required  as  investments  in 
other  sources  of  energy,  such  as  coal? 

TECHNOLOGY 

Questions 

If  no  answers  are  presently  possible  to  the  above  questions  on  geology  and 
economics,  what  is  the  level  of  research  and  study  expenditure  to  find  the  answers? 
Should  we  in  this  regard  immediately  finance  a  national  oil  and  gas  inventory 
comparable  to  the  existing  coal  inventory  performed  by  the  U.S.  Geological 
Survey? 

Is  the  technology  available  for  an  oil  and  gas  inventory  in  presently  unexplored 
areas,  both  on-shore  and  off-shore?  For  example,  do  the  new  techniques  in  en- 
hancing seismic  signals  so  that  the  direct  sensing  of  oil  is  possible  offer  a  viable 
exploration  tool? 

If  the  technology  is  available,  what  is  required  in  time,  effort  and  money  to 
fully  explore  the  unexplored  on-shore  and  off-shore  regions  of  the  United  States 
and  Alaska  so  as  to  delineate  giant  and  super-giant  fields?  Similarly,  what  is 
required  in  test  holes  to  establish  geologic  and  production  control  of  anj^  discovered 
fields? 

If  the  technology  for  this  scale  of  exploration  is  not  available,  should  we  attempt 
to  create  it?  What  would  such  a  research  and  development  effort  cost  and  how 
long  would  it  take  to  bear  fruit? 

MANAGEMENT 

Questions 

What  combinations  of  governmental,  industrial  and  scientific  management 
structures  are  required  to  accomplish  those  tasks  represented  by  the  answers  to 
the  above  questions?  For  example,  can  the  solution  to  this  emergency  be  best 
accomplished  by  the  creation  of  a  governmental  management  structure  with 
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contractual  agreements  with  industrj^  or  should  incentives  be  created  which  would 
result  in  industrial  initiative  such  as  was  used  in  our  search  for  uranium  during 
World  War  II?  As  a  case  in  point,  Australia  has  moved  from  a  status  of  having 
no  domestic  supply  of  oil  and  gas  to  self-sufficiency  in  the  last  decade  through 
the  use  of  special  incentives. 

Recognizing  that  environmental  trade-offs  must  be  made  in  certain  cases,  how 
do  we  compromise  the  present  emergency  and  future  needs  with  our  long-term 
desire  to  preserve  and  enhance  our  environment? 

SCHEDULE 

Questions 

Assuming  we  can  become  temporarily  self-sufficient  in  fossil  fuel  energy  within 
some  politically  tolerable  time  frame,  how  many  years  do  we  have  before  an 
alternative  energy  source  must  be  available? 

In  establishing  this  schedule  for  long-term  research  and  development,  how 
much  weight  do  we  give  to  the  preservation  of  fossil  fuel  resources  for  the  needs 
of  future  generations?  History  will  be  very  unforgiving  if  some  significant  weight 
is  not  given  to  this  consideration. 

SUMMARY 

We  are  presently  a  nation  in  search  of  new  options  in  our  efforts  to  overcome  a 
very  serious  emergency  in  our  present  and  future  supplies  of  energy.  This  emer- 
gency is  having  profound  effects  on  our  domestic  and  foreign  well-being.  By 
examination  of  the  questions  posed  above,  it  is  highly  probable  that  some  of 
those  new  options  will  become  apparent.  As  soon  as  we  as  a  nation  have  demon- 
strated self-sufficiency  in  our  immediate  needs  for  energy  and  have  undertaken  a 
clear  and  irrevocable  commitment  to  a  future  alternative  to  fossil  fuels  as  an 
energy  source,  we  will  have  eliminated  many  of  the  foreign  and  domestic  threats 
that  currently  beset  us.  At  the  very  least,  we  will  have  created  bargaining  posi- 
tions that  would  otherwise  be  unavailable. 

Harrison  H.  Schmitt. 


Babcock  &  Wilcox, 
Washington,  D.C.,  December  6,  1973. 
Hon.  Abraham  Ribicoff, 
U.S.  Senate, 
Washington,  D.C. 

Dear  Senator  Ribicoff:  I  thought  you  might  be  interested  in  the  Babcock 
&  Wilcox  Company's  views  on  H.R.  11510  "The  Energy  Research  and  Develop- 
ment Reorganization  Bill  of  1973,"  which  is  presently  before  the  House  Committee 
on  Government  Reorganization. 
Sincerely, 

Michael  T.  Kelley, 

Assistant  Manager. 
Enclosure. 

Babcock  &  Wilcox, 
New  York,  N.Y.,  November  27,  1978 
Hon.  Chet  Holifield, 
U.S.  House  of  Representatives, 
Washington,  D.C. 

Dear  Congressman  Holifield:  I  am  pleased  to  have  the  opportunity  to  reply 
to  your  request  for  comments  on  H.R.  11.510. 

There  is  no  question  that  our  country  needs  a  basic  policy  on  energy  that  gives 
emphasis  to  energy -related  research  and  development.  The  efficiency  of  energy 
converison  must  be  addressed.  The  improvement  in  efficiency  of  electrical  equip- 
ment, including  the  generation  and  transmission  of  electrical  energy,  is  one  area  to 
which  R&D  effort  shuold  be  specially  directed. 

While  the  more  effective  use  of  present  energy  sources  is  clearly  called  for,  we 
belive  R&D  effort  should  be  applied  to  new  sources.  This  includes  a  stepped-up 
program  for  the  construction  of  coal  gasification  plants  and  the  expansion  of  R&D 
for  oil  shale,  geothermal  and  solar  energy.  We  believe  that  Senator  Jackson's  long- 
range  proposal  of  $20  billion  over  a  ten-year  period  for  energy  R&D  is  much  more 
realistic  than  the  Administration's  proposal  of  $10  million,  and  the  fair  allocation 
of  R&D  monies  to  nuclear,  fossil  and  advanced  energy  systems  within  the  energy 
R&D  agency  is  also  clearly  called  for. 

We  note  that  the  bill  seeks  to  bring  about  part  of  what  was  originally  proposed 
in  H.R.  9090,  an  Energy  Research  and  Development  Administration  and  a  sepa- 
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rate  Nuclear  Energy  Commission.  We  are  in  favor  of  this  approach  and  strongly 
recommend  the  immediate  passage  by  the  Congress  of  H.R.  11510,  with  the 
following  reservations : 

The  creation  of  a  Nuclear  Energj^  Commission  to  handle  regulatory  safety 
research,  environmental  and  waste  progams  and  material  safeguard  programs 
leaves  some  questions  in  our  minds.  As  we  enter  an  era  in  which  there  will  be  less 
competition  between  power  sources  as  there  will  be  careful  planning,  it  is  not  clear 
why  two  key  agencies  are  needed.  Perhaps,  an  expansion  of  the  Federal  Power 
Commission  with  the  addition  of  some  existing  AEC  Commissioners  would  be 
more  effective  in  overseeing  the  entire  power  regulator}^  function.  In  the  licensing 
process  for  nuclear  power  plants,  any  move  which  would  improve  the  time  required 
while  maintaining  necessary  safety  factors  is  desperately  needed. 

We  note  that  the  energy  R&D  administration  which  would  also  be  made  up  of 
part  of  the  current  AEC  will  apparently  assume  the  contracting  systems  for  naval 
nuclear  fuels  that  is  now  administered  by  the  AEC.  We  believe  this  raises  many 
questions  concerning  the  posible  effects  on  contract  terms,  approval  cycles,  levels 
of  staffing  and  funding,  etc.  Also,  what  will  be  the  role  of  the  Director  of  Naval 
Reactors  in  ERDA? 

Finally,  as  you  note,  a  joint  government-industry  effort  in  the  overall  energy 
areas  is  very  clearly  called  for.  It  is  needed  to  avoid  developing  a  national  energy 
policy  which  would  create  goals  that  are  not  in  concert  with  the  well-being  of  the 
nation  as  a  whole.  Because  of  this  and  in  view  of  the  continually  changing  tech- 
nology, it  would  appear  strongly  advisible  to  involve  knowledgeable  public  groups 
as  responsible  representatives  to  participate  in  the  development  of  such  a  policy. 
Sincerely, 

George  G.  Zipf, 
Chairman  and  President. 


American  Petroleum  Institute, 
Washington,  D.C.,  December  7,  1973. 
Hon.  Abraham  Ribicoff, 

Chairman,    Subcommittee    on    Reorganization,    Research,    and    Interndtional    Or- 
ganizations, Washington,  D.C. 

Dear  Mr.  Chairman:  We  are  submitting  for  the  record  the  attached  statement 
on  S.  2744,  "The  Energy  Reorganization  Act  of  1973." 

We  hope  that  these  comments  will  be  useful  to  the  Committee  in  its  delibera- 
tions on  this  important  matter. 
Sincerely, 

Frank  N.  Ikard. 
Attachment. 

Statement  of  American  Petroleum  Institute 

The  American  Petroleum  Institute  welcomes  the  opportunity  extended  by  the 
Subcommittee  on  Reorganization,  Research  and  International  Organizations  of 
the  Senate  Committee  on  Government  Operations  of  the  present  its  views  on 
proposal  to  establish  an  Energy  Research  and  Development  Administration. 

The  goal  of  increasing  domestic  energy  supplies  has  the  wholehearted  support 
of  the  petroleum  industry.  Over  a  period  of  years,  this  industry  has  warned  of  the 
dangers  of  excessive  reliance  upon  insecure  foreign  sources  for  the  energy  we  must 
have  to  heat  our  homes,  run  our  factories,  and  operate  cars,  trucks,  buses  and 
aircraft.  Recent  events  in  the  Middle  East  expose  the  dangers  of  overdependence 
on  potentially  unreliable  sources  for  any  significant  portion  of  our  energy  supply. 

We  must  now  take  aggressive  action  to  shore  up  our  nation's  energy  base  by 
developing  secure  domestic  energy  supplies,  including  supplies  of  both  con- 
ventional and  non-conventional  fuels.  This  cannot  be  done  overnight.  It  will 
take  time.  But  unless  our  nation  is  to  stagnate,  unless  we  want  to  risk  rising 
unemployment  and  spreading  poverty,  we  must  start  now  down  the  rorid  to  a 
greater  degree  of  energy  self-sufficiency.  This  requires  that  we  develop  all  of  our 
domestic  fuels — conventional,  fossil  fuels,  nuclear  energy,  oil  an  gas  from  coal, 
oil  from  shale  and  tar  sands,  geothermal  steam,  solar  power,  and  other  potential 
energy  sources.  We  no  longer  have  the  luxury  of  concentrating  our  efforts  on 
selected  fuels  while  neglecting  others. 
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An  accelerated  technological  development  program  is  an  essential  element  of 
any  program  designed  to  rebuild  our  nation's  domestic  energy  base.  But  to  ac- 
company this  effort,  policies  must  be  developed  to  clearly  define  research 
objectives;  to  provide  for  continuing  diversity  in  research,  including  balance 
between  projects  with  short-term  and  longer-term  impacts;  to  foster  development 
of  parallel  technological  options  to  insure  a  wide  choice  of  alternatives ;  to  use  the 
potential  of  patent  rights  to  provide  incentives  both  for  innovation  in  the  R&D 
area  and  to  justify  the  risks  of  commercial  investment;  and  to  dovetail  the  efforts 
of  private  industry  and  government  so  as  to  avoid  unnecessary  duplication  and 
take  advantage  of  the  particular  capabilities  of  both  sectors. 

The  API  endorses  the  proposed  Energy  R&U  Administration  as  a  means  to 
develop  and  implement  those  policies  by  bringing  together  central  responsibility 
for  policy  planning,  coordination,  support,  and  management  of  all  Federally 
funded  programs  related  to  energy  R&D. 

The  joetroleum  industry  has  directed  increasing  efforts  to  new  sources  of  energy 
to  meet  the  long-term  needs  of  the  nation,  but  its  major  programs  remain  focused 
upon  finding  and  developing  supplies  of  oil  and  gas  from  conventional  sources. 
We  believe  this  emphasis  is  correct.  We  will  need  every  barrel  of  oil  and  every 
cubic  foot  of  natural  gas  we  can  get  to  meet  our  energy  needs  over  the  next  decade 
or  more. 

Among  the  examples  of  research  of  this  type  are  efforts  to  improve  oil  recovery 
efficiency,  including  flooding  with  chemical  solutions;  to  release  natural  gas,  now 
locked  up  in  tight  reservoirs,  by  various  fracturing  techniques;  to  develop  oil  and 
gas  production  capabilitj-  in  deep  water;  to  improve  seismic  methods  and  explora- 
tion techniques;  and  to  convert  crude  oil  more  efficiently  to  useful  products. 
Research  projects  such  as  these  offer  the  quickest  route  to  increasing  our  energj^ 
supplies  in  the  near  term. 

Government,  for  its  part,  should  direct  its  efforts  more  to„nonconventional 
fuels  and  long-range  R&D.  Where  the  time  span  to  commercial  feasibility  is  so 
uncertain  or  so  far  in  the  future  that  it  is  difficult  or  impossible  to  attract  neces- 
sary funding  from  the  private  sector,  government  support  can  supplement  private 
efforts  and  acceler  '  '^  technological  development.  Sound  and  well-balanced  R&D 
programs  can  shai  reduce  the  time  it  takes  to  go  from  the  laboratory  through 
the  demonstration  ^  le,  and  thus  speed  the  day  when  these  new  energy  sources 
can  be  made  available  to  consumers. 

Thus,  it  is  logical  for  government  efforts  to  focus  more  on  projects  with  longer 
time  frames,  and  where  private  funding  is  unavailable  or  inadequate,  while  focus- 
ing private  efforts  on  projects  where  technology  is  closer  at  hand  and  capital  in- 
vestment can  be  attracted  to  bring  the  energy  source  to  commercial  fruition. 

Many  projects  will  fall  in  between  these  two  poles,  and  a  different  mix  of 
government  and  industry  funding  will  be  required  in  each  case.  For  example,  the 
economic  development  of  deep  oil  shale  deposits  may  require  in-situ  processes, 
and  much  R&D  remains  to  be  done.  Heav^-  government  funding  of  joint  govern- 
ment-industry R&D  projects  to  develop  m  ihods  and  to  demonstrate  feasibility 
would  be  appropriate.  On  the  other  hand,  oii  from  shallow  mined  oil  shale  is  fur- 
ther along,  and  much  of  this  work  has  been  done  by  consortia  of  oil  companies. 
Research  and  pilot  plant  development  work  have  been  completed,  and  the  next 
step  is  to  demonstrate  technical  and  economic  feasibility.  Private  capital  is 
probably  available  for  this  demonstration  and  subsequent  commercialization  if 
appropriate  oil  shale  leasing  policies  are  adopted.  We  are  pleased  to  note  that  a 
prototype  leasing  program  has  been  announced  this  week.  To  achieve  a  balanced 
R&D  program,  it  is  apparent  that  shallow  mined  oil  shale  development  can  be 
funded  primarily  by  private  industry,  while  deep  oil  shale  development  would 
be  speeded  by  increased  government  funding. 

There  is  a  clear  and  pressing  need  for  a  continuing  organization  which  can 
recommend  federal  funding  levels  and  their  allocation  in  accordance  with  national 
energj?  priorities,  and  consistent  with  emerging  national  energy  policies.  There 
are  probably  a  number  of  ways  in  which  this  need  can  be  filled. 

We  believe  the  proposed  Energy  Research  and  Development  Administration 
is  one  way  in  which  this  objective  can  be  achieved.  We  believe  that  passage  of 
this  legislation  would  be  an  important  step  toward  a  strengthened  and  effective 
government  R&D  program. 

To  begin  with,  for  an  agency  to  effectively  carry  out  programs  for  the  optimal 
development  of  all  domestic  energy  sources,  it  must  be  given  maximum  flexibility. 
To  impose  requirements  that  it  spend  a  certain  amount  of  money  for  oil  shale,  or 
some  other  fixed  amount  for  coal  liquefaction  or  solar  energy,  would  place  the 
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agency  in  a  straight- jacket.  It  would  be  unable  to  accelerate  efforts  in  areas  which 
looked  increasingly  promising,  or  to  reduce  efforts  in  areas  where  technological 
or  environmental  problems  clouded  the  outlook  for  commercial  development. 
Optimum  development  of  a  given  technology  requires  that  the  program  and 
organizational  structure  be  established  specifically  to  fit  the  project.  The  Energy 
Research  and  Development  Administration  should  have  full  flexibility  to  accom- 
plish this.  We  are  pleased  to  note  that  the  bill  provides  the  proposed  agency 
with  the  flexibility  needed  to  carry  out  its  responsibilities. 

As  the  energy  crisis  has  deepened,  the  oil  industry  has  been  increasingh' 
concerned  over  the  failure  of  government  agencies  with  important  energy  respon- 
sibilities to  utilize  the  expertise  available  in  our  industry,  in  part  because  antitrust 
and  conflict  of  interest  laws  stand  in  the  way.  This  contrasts  sharply  with  the 
situation  during  World  War  II,  when  hundreds  of  industry  people  were  involved 
in  all  government  agencies  dealing  with  the  problems  of  curbing  domestic  energy 
consumption  and  insuring  adequate  fuel  for  our  Armed  Forces.  These  people 
rendered  distinguished  service  to  their  nation.  In  the  case  of  the  proposed  Energy 
Research  and  Development  Administration,  it  is  important  that  individuals  with 
strong  backgrounds  in  fossil  fuels  be  asked  to  accept  important  staff  positions  in 
the  proposed  new  agencies,  and  that  close  liaison  be  maintained  with  both  private 
industry  and  leading  scientists  in  our  universities  through  extensive  use  of  advisory 
committees.  If  the  new  agency  is  to  be  staffed  mainly  by  transferring  people  with 
background  in  nuclear  energy  R«feD,  and  little  effort  is  made  to  take  advantage 
of  the  knowledge  and  skills  available  in  other  energy  industries,  the  development 
of  a  well  rounded  and  effective  research  and  development  program  would  be 
severely  handicapped.  With  all  respect  for  the  sincerity,  dedication  and  intelligence 
of  many  in  government  working  on  the  energy  problem,  there  is  a  crying  need 
for  experienced  industry  people  in  the  government  in  both  operational  and 
advisory  positions. 

We  have  some  questions  about  the  desirability  of  including  military  R&D  in 
the  proposed  new  agency.  We  fully  recognize  the  need  for  a  strong  and  continuing 
military  R&D  program.  However,  there  are  few  similarities  between  military 
and  civilian  R&D  programs.  In  energy  R&D,  the  problem  is  not  only  to  develop 
technology  but  to  reduce  costs  to  make  new  fuels  competitive  with  conventional 
fuels.  Competitive  costs  are  not  a  major  consideration  in  military  R&D.  The 
objective  of  energy  R&D  will  be  to  make  newly-developed  technology  available 
freely  and  as  quickly  as  possible,  while  military  R&D  must  operate  under  maxi- 
mum security  and  it  is  unlikely  that  even  programs  with  commercial  application 
could  be  made  available  without  long  delays  to  obtain  security  clearance. 

We  are  concerned  that  military  requirements  might  adversely  affect  the  funding 
of  important  energy  R&D  programs  unless  these  two  different  functions  are 
completely  separated. 

Another  of  our  concerns  is  that,  while  full  consideration  may  be  given  in  the 
development  of  an  R&D  program  to  the  physical  environment — air,  water  and 
land  use — insufficient  attention  will  be  paid  to  the  development  of  a  sound  eco- 
nomic environment.  This  is  essential  to  assure  the  commitment  of  the  massive 
private  resources  needed  to  bring  new  supplies  to  the  consumer  after  the  develop- 
ment of  technolog}^. 

An  important  aspect  of  this  economic  environment  is  the  area  of  proprietary 
rights.  The  protection  of  these  rights  by  patents  has  traditionally  been  the  in- 
centive for  technological  innovation  by  industry.  When  patents  related  to  Fed- 
erally assisted  development  of  technology  are  held  by  government  and  are  freely 
available  without  royalty,  experience  has  shown  that  utilization  by  the  private 
sector  often  languishes.  We  concur  with  the  patent  provisions  of  the  bill  which 
recognize  this  problem  by  making  it  possible  for  industry  to  retain  proprietary 
patent  rights  on  a  case-to-case  basis.  If  we  are  to  have  government-industry 
partnership  in  the  R&D  funding  and  demonstration  of  new  energy  sources, 
there  should  also  be  partnership  in  sharing  the  rewards  of  success. 

Another  area  which  must  be  given  attention  if  we  are  to  have  an  effective 
energy  R&D  program  is  funding.  It  will  take  five  to  ten  years  for  most  R&D 
programs  to  achieve  meaningful  results.  Such  programs  will  require  long-term 
commitments  by  energy  companies.  These  commitments  must  be  matched  by 
long-term  government  contract  authorizations  rather  than  by  annual  appro- 
priations subject  to  interruption  or  wide  fluctuation. 

Our  present  technological  strength  stems  from  the  diversity  of  specialized 
knowledge  and  aggressiveness  of  personnel  employed  in  our  research  organization. 
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In  some  industries,  the  U.S.  no  longer  enjoys  the  world  leadership  that  it  enjoyed 
in  the  past.  This  is  not  true  in  the  oil  industr}^  U.S.  technology  in  exploration, 
onshore  and  offshore  drilling  and  production,  and  every  other  phase  of  petroleum 
operations  is  second  to  none.  It  is  largely  U.S.  technology  and  equipment  which  is 
developing  the  North  Sea,  and  which  is  gradually  increasing  the  self-sufficiency 
of  We.stern  European  nations.  U.S.  technology  is  employed  throughout  the 
Middle  East,  in  Africa,  in  Indonesia,  and  throughout  the  Pacific  Basin. 

Federal  R&D  efforts  should  be  designed  to  increase  efforts  to  develop  energy 
technolog}-,  including  new  energy  sources,  by  building  upon  this  strong  and 
diverse  technological  base. 

We  believe  this  bill  can  contribute  to  this  objective. 
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